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Prefaee 


Netter’s Advaneed Head and Neek Flash Cards evolved from an 
expressed need for health professionals to learn and revievv the 
salient aspeets of head and neek anatomy. Many of today’s courses 
in anatomy are shortened versions of their predeeessors. Thus, the 
onus has been put on the student, as a lifelong learner, to fill-in the 
areas that are often only briefly eovered in lectures or problem-based 
learning (PBL) sessions. The anatomy of the head and neek is one of 
the most ehallenging areas of human anatomy to study and master. 

Head and neek anatomy is eomposed of many structures that may 
seem miniscule to the naked eye but essential to the understanding 
of the whole. These flash eards are designed for users at all stages 
in their eareers: the freshman student to the praetieing elinieian who 
desires a quick review. VVhile Netter’s Advaneed Head and Neek 
Flash Cards use some of the images found in the 4th edition of 
Netter’s Atlas of Human Anatomy, this set is written at a more 
advaneed level and is eomplemented with many more detailed 
images. A series of elinieal eorrelates are ineorporated into the 
appropriate seetions of the set. A seetion on imaging has also been 
included to aid the reader in his or her study. 

The flash eards have been designed to test as well as to teaeh the 
reader. On the front of eaeh eard is an image with a series of labels 
to identify. On the reverse side are the answers to the labels and text 
or a table reviewing structure, function, and elinieal relevanee. 

Netter’s Advaneed Head and Neek Flash Cards are a quick 
resource for studying the complex anatomy of the head and neek, 
which is the foundation for understanding so much of how the 
human body works in health and disease. 


Neil S. Norton, PhD 
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Development 

Plates 1-1 to 1-11 


1-1 Embryologieal Development 

1-2 Pharyngea! Arehes 

1-3 Gartilage Derivatives of Pharyngeal Arehes 

1-4 Pharyngeal Pouches 

1 -5 Development of the Skull 

1-6 Development of the Faee 

1-7 Development of the Palate 

1 -8 Development of the Tongue 

1 -9 Development of the Thyroid 

1-10 eiinieal Gorrelate 

1-11 eiinieal Gorrelate 
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Embryologieal Development 



Vertebrate Body Plan after 4 VVeeks 



Development 


1-1 















Embryologieal Development 


1. Eetoderm 

2. Neural plate 

3. Paraxial mesoderm 

4. Intermediate mesoderm 

5. Lateral plate mesoderm 

6. Notoehord 

7. Neural erest (Future) 

8. Endoderm 

9. Neural plate forms neural tube 

The developing embryo arises from 3 major germ layers: 

• Eetoderm 

• Endoderm 

• Mesoderm 

Mesoderm differentiates into: 

• Paraxial mesoderm 

• Intermediate mesoderm 

• Lateral plate mesoderm 
Eetoderm gives rise to 2 layers: 

• Neuroectoderm 

• Neural erest 

The head and neek are formed by: 

• Paraxial mesoderm 

• Lateral plate mesoderm 

• Neural erest 

• Eetodermal plaeodes 

Most of the head and neek is formed from the pharyngeal arehes. 
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See book page 3 




Pharyngeal Arehes 



Development 
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Pharyngeal Arehes 


1. Maxillary part of areh 1 

2. Mandibular part of areh 1 

3. Areh 2 

4. Areh 3 

5. Areh 4 

6. Areh 6 

Pharyngeal arehes start forming in the 4th week of development and 
develop as bloeks separated by pharyngeal elefts. Initially, 6 arehes 
develop, but the 5th areh regresses. Gompartments ealled 
pharyngeal pouches arise from the endoderm and extend toward the 
pharyngeal elefts. Pharyngeal arehes help form 4 of the 5 swellings 
of the faee: 

• 2 mandibular proeesses (pharyngeal areh) 

• 2 maxillary proeesses (pharyngeal areh) 

• 1 frontonasal prominenee 
Gomposed of: 

• External surface—eetoderm 

• Internal surface—endoderm 

• Gentral part—lateral plate mesoderm, paraxial mesoderm, and 
neural erest 

Skeletal eomponents develop from the neural erest tissue, whereas 
the muscular structures develop eolleetively from the mesoderm. 
Eaeh areh is innervated by a eranial nerve that migrates with the 
muscles. 
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See book page 4 






Gartilage Derivatives of 
Pharyngeal Arehes 


Embryo at 7 to 8 vveeks 
Gartìlage prímordìa 



Development 


1-3 

















. Incus 4. Dpper half of hyoid 8. Greater cornu of hyoid 

. Malleus 5. Lower half of hyoid 9. Stylohyoid ligament 

. Sphenomandibular 6. Thyroid eartilage 10. Styloid proeess 

ligament 7. Grieoid eartilage 11. Stapes 
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See book page 6 
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Pharyngeal Pouches 



Development 
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Pharyngeal Pouches 



Development 1 -4 

See book page 8 











Development of the Skull 


Chondrocraníum at 9 vveeks 



Development 
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Development of the Skull 


1. Pharyngeal areh mesenehyme for viscerocranium 

2. Head mesenehyme for neurocranium 

3. lntramembranous ossifieation 

4. Gartilage from pharyngeal arehes for viscerocranium 

5. Gartilage from somite selerotomes and neural erest for 
neurocranium 

6. Endoehondral ossifieation 

The skull is formed from: 

• Lateral plate mesoderm (neek region) 

• Paraxial mesoderm 

• Neural erest 

Bony sku!l is formed by either of 2 meehanisms: 

• lntramembranous ossifieation 

• Endoehondral ossifieation 

Skull development is divided into 2 parts: 

• Viscerocranium—forms bones of the faee 

• Neurocranium—forms bones of the eranial base and eranial vault 
and ean be divided into membranous neurocranium and 
cartilaginous neurocranium 


Development 
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See book page 11 




Development of the Faee 


Ventral view at 5 to 6 weeks 



Development 


1-6 










Development of the Faee 


1. Frontonasal prominenee 

2. Medial nasal prominenee 

3. Lateral nasal prominenee 

4. Maxillary prominenee of areh 1 

5. Mandibular prominenee of areh 1 

The faee is formed mainly from neural erest, vvhieh makes 3 
svvellings that surround the stomodeum: 

• Frontonasal prominenee 

• Maxillary prominenee (from the 1st pharyngeal areh) 

• Mandibular prominenee (from the Ist pharyngeal areh) 

Lateral to the frontonasal prominenee, 2 additional areas of eetoderm 
form the 2 nasal plaeodes that invaginate in the eenter to form nasal 
pits, ereating ridges of tissue on either side of the pits: 

• Lateral nasal prominenee 

• Medial nasal prominenee 

Fusion of the medial nasal prominenees at the midline results in 
formation of the intermaxillary segment. 
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See book page 13 




Development of the Palate 



Roof of stomodeom 
(inferíor view; 6 to 7 weeks) 



Roof of oral eavíty 
(inferíor víew; 8 to 10 weeks) 


Palate formatìon 
(inferíor vìew; 7 to 8 weeks) 


Development 
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Development of the Palate 


1. Primary palate 

2. Seeondary palate (Lateral palatine proeess) 

3. Maxillary prominenee of areh 1 

Formed by the: 

• Primary palate {intermaxillary segment) 

• Seeondary palate (protrosions from the maxillary prominenees) 
The intermaxillary segment is the initial portion of the palate in 
development and eontains the eentra! and lateral ineisors. Svvellings 
of the maxillary prominenee form shelves that projeet medially and 
are separated by the tongue. When the tongue no longer occupies 
the spaee betvveen the palatal shelves, these proeesses fuse 
together to form the seeondary palate. The primary and seeondary 
palatal tissues all meet at the ineisive foramen. Primary and 
seeondary palates and the nasal septum fuse to form the definitive 
palate. 
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See book page 16 




Development of the Tongue 


Floor of oral eavity and pharynx 
(soperíor view; 5 to 6 weeks) 




Floor of oral eavity and pharynx 
(snperìor view; 6 to 7 weeks) 


Development 
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Development of the Tongue 
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See book page 17 










Development of the Thyroid 




Development 
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Development of the Thyroid 


1. Foramen cecum 

2. Thyroglossa! duct (persistent) 

3. Hyoid bone 

4. Parathyroid 

5. Thyroid gland 

The thyroid begins as an invagination at the foramen cecum and 
deseends inferiorly to its fina! position alongside the larynx. It may be 
eonneeted to the foramen cecum by the thyroglossal duct. It is 
divided into 2 lateral lobes eonneeted by an isthmus, from which a 
pyramidal lobe sometimes develops. Follicular eells are derived from 
the endoderm; parafollicular eells are derived from the 
ultimobranchial body. 
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See book page 18 




eiinieal Gorrelate 


VVhat is the eondítíon? 
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eiinieal Gorrelate 


Eetopie Thyroid (Phaiyngeai Pouch Abnormaiities) 

eommon loeations inelode: 

1. Lingual thyroid 

2. Intralingual 

3. Thyroglossa! duct remnant 

4. Sublingual thyroid 

5. Thyroglossal eyst 

6. Prelaryngeal 

7. Intratraehea! 

8. Mediastinom 

• Thyroid tissue in aberrant loeation 

• Often the only thyroid tissue in affeeted individual 

• Susceptible to thyroid diseases similar to normal thyroid tissue 

• May occur anyvvhere along migratory pathvvay of thyroid gland 
beginning at foramen cecum 

• Usually loeated at base of the tongue (lingual thyroid) 
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See book page 19 




eiinieal Gorrelate 


VVhat ís the eondìtíon? 




Development 
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eiinieal Gorrelate 
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See book page 24 
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Osteology 


Plates 2-1 to 2-24 

1 


2-1 Articulations 

2-2 Articulations 

2-3 Frontal Bone 

2-4 Parietal Bone 

2-5 Oeeipital Bone 

2-6 Temporal Bone 

2-7 Sphenoid Bone 

2-8 Laerimal and Nasal Bones 

2-9 Zygomatie Bone 

2-10 Ethmoid Bone 

2-11 Vomer 

2-12 Inferior Nasal Gonehae and Palatine Bones 
2-13 Maxilla 

2-14 Mandible 

2-15 Mandible 

2-16 Foramina/Fissures from the Supehor View 

2-17 Foramina/Fissures from the Inferior View 

2-18 Foramina/Fissures from the Anterior View 

2-19 Gervieal Vertebrae 

2-20 Major External Ligaments 

2-21 Major Internal Ligaments 

2-22 eiinieal Gorrelate 

2-23 eiinieal Gorrelate 

2-24 eiinieal Gorrelate 
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Articulations 



Osteoiogy 
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Articulations 


1. Frontal bone 

2. Zygomatie bone 

3. Maxilla 

4. Tempora! bone 

5. Sphenoid bone 

6. Parietal bone 


BONES 

SINGLE 

PAIRED 

ARTICULATES WITH 

Frontal 

X 


Parietal, sphenoid, zygomatie, maxilla, 
ethmoid, nasal, laerimal 

Parietal 


X 

Frontal, parietal, temporal, oeolpital, 
sphenoid 

Temporal 


X 

Parietal, oeeipital, sphenoid, zygomatle, 
mandlble 

Sphenoid 

X 


Frontal, parietal, temporal, oeolpital, 
zygomatio, maxilla, ethmold, palatlne, 
vomer 

Zygomatie 


X 

Frontal, temporal, maxilla 

Maxilla 


X 

Frontal, sphenoid, zygomatie, maxilla, 
ethmoid, palatine, vomer, nasal, laerimal, 
inferior nasal eonoha 


Osteoiogy 
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See book page 27 












Articulations 



Osteoiogy 











Articulations 


1. Nasal bone 

2. Mandible 

3. Vomer 

4. Inferior nasal eoneha 

5. Ethmoid bone 


BONES 

SINGLE 

PAIRED 

ARTICULATES WITH 

Ethmoid 

X 


Frontal, sphenoid, maxilla, palatine, 
vomer, nasal, laerimal, inferior nasal 
eoneha 

Palatine 


X 

Sphenoid, maxilla, ethmoid, palatine, 
vomer, inferior nasal eoneha 

Vomer 

X 


Sphenoid, maxilla, ethmoid, palatine 

Nasal 


X 

Frontal, maxilla, nasal 

Laerimal 


X 

Frontal, maxilla, ethmoid, inferior nasal 
eoneha 

Inferior nasal 
eoneha 


X 

Maxilla, ethmoid, palatine, laerimal 

Mandible 

X 


Temporal 


Osteoiogy 
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See book page 27 














Osteology 












Frontal Bone 


1. Goronal suture 

2. Frontal bone 

3. Supraorbital noteh (foramen) 

4. Glabella 

5. Zygomatieofrontal suture 

6. Foramen cecum 

The frontal bone eontains the paranasal sinuses and helps form the 
foramen cecum. It has 2 primary eenters that ossify along the frontal 
suture (metopie) in the 2nd year of life. The squamous portion 
(intramembranous ossifieation) is the largest part of the frontal bone 
and forms most of the forehead, supraorbita! margin, and superciliary 
areh. The zygomatie proeess of the frontal bone extends from the 
posterior part of the supraorbital margin. Araehnoid foveae are 
depressions caused by araehnoid granulations that push the dura 
mater causing bone resorption of the endoeranial surface. The orbital 
portion (intramembranous ossifieation) forms the roof of the orbit and 
floor of the anterior eranial fossa. The nasal portion 
(intramembranous ossifieation) articulates with the nasal bones and 
frontal proeess of the maxilla to form the roof of the nose. The 
troehlea of the orbit articulates with the orbital portion. 
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See book page 28 







Parietal Bone 


Inferíor vìew 



Osteology 



















Parietal Bone 


1. Goronal suture 

2. Parietal bone 

3. Araehnoid foveae 

4. Groove for middle meningeal vessels 

5. Sagittal suture 

6. Lambdoid suture 

The 2 parietal bones form most of the eranial vault and provide for 
the attaehment of the temporalis m. The 4 eorners of the parietal are 
not ossified at birth and give rise to the fontanelles. The parietal bone 
has 4 angles: frontal (loeated at bregma), sphenoid (loeated at 
pterion), oeeipital (loeated at lambda), and mastoid (loeated at 
asterion). Ossifieation for the parietal bone is intramembranous. The 
angles are relatively square forming the roof and sides of the eranial 
vault. The endoeranial surface is filled with grooves made by 
branehes of the middle meningeal a. The sigmoid su!cus is a groove 
caused by the beginning of the transverse sinus loeated at the 
mastoid angle. 
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See book page 29 




Oeeipital Bone 




Osteology 
























Oeeipital Bone 


1. Jugu!ar foramen 

2. Hypoglossal eanal 

3. Oeeipital eondyle 

4. Gondylar eanal 

5. Pharyngeal tuberc!e 

6. Inferior nuchal line 

7. Foramen magnum 

8. Superior nuchal line 

9. External oeeipital protuberance 

The oeeipital bone forms the posterior part of the eranial vault and, 
with the oeeipital eondyles loeated on the lateral portions, articulates 
with the atlas of the neek. The latera! portions eontain the hypoglossal 
eanal and form a portion of the jugular foramen. The squamous 
portion—posterior and superior to the foramen magnum and the 
largest portion of the oeeipital—and latera! portions—lateral to the 
foramen magnum—normally ossify together by age 4. The basilar 
portion—immediately anterior to the foramen magnum—unites to 
them at age 6. All 3 portions articulate with the temporal bone. The 
basilar articulates with the petrous portion of the temporal bone and 
articulates with the sphenoid bones. The pharyngeal tubercle provides 
attaehment for the superior eonstrietor m. Part of the brainstem lies 
against the clivus, the internal surface of the basilar area. In addition 
to the temporal bone, the squamous articulates with the parietal bone. 
The external protuberance and the superior and nuchal lines are 
loeated on the squamous. Grooves on the internal surface of the 
squamous form the confluence of the superior sagittal and right and 
left transverse sinuses. Depressions superior and inferior of the 
transverse sinus touch the oeeipital lobes of the brain and the 
cerebellum. Ossifieation of the squamous portion is intramembranous, 
whereas the lateral and basilar portions are endoehondral. 
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Temporal Bone 


1. Squamous part 

2. Groove for lesser petrosal n. 

3. Groove for greater petrosal n. 

4. Zygomatie proeess 

5. Articular tubercle 

6. Styloid proeess 

7. Petrotympanie fissure 

8. Garotid eanal 

9. External acoustic meatus 

10. Mastoid proeess 

11. Stylomastoid foramen 

12. Jugular fossa 

The 2 temporal bones help form the base and lateral walls of the 
skull and house the auditory and vestibular apparatus. They eontain 
mastoid air eells and have 8 eenters of ossifieation that give rise to 
the 3 major eenters observed before birth. The squamous part 
(intramembranous ossifieation), the largest part of the temporal bone, 
has 3 portions: temporal, zygomatie proeess, and glenoid fossa. The 
petrous part (endoehondral ossifieation) forms the solid part of bone 
that houses the auditory and vestibular apparatus. Major foramina 
assoeiated with the petrous part include foramen lacerum, internal 
acoustic meatus, earotid eanal, petrotympanie fissure, and tympanie 
canaliculus. The tympanie part (intramembranous ossifieation) is a 
plate of bone forming the anterior, posterior, and inferior portions of 
the external acoustic meatus. The styloid proeess (endoehondral 
ossifieation) projeets from the temporal bone. 
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Sphenoid Bone 
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Sphenoid Bone 


1. Pterygoid proeess 

2. Greater wing 

3. Superior orbital fissure 

4. Lesser wing 

5. Pterygoid eanal 

6. Pharyngeal eanal 

7. Foramen rotundum 

8. Foramen ovale 

9. Medial pterygoid plate 

10. Pterygoid hamulus 

11. Lateral pterygoid plate 

The sphenoid bone forms most of the middle portion of the eranial 
base and most of the middle eranial fossa. It eontains the sphenoid 
paranasal sinus. The body (endoehondral ossifieation) is the eenter of 
the sphenoid; the anterior portion of the body helps form part of the 
nasal eavity. The superior part of the body, the sella turcica, 
possesses the anterior and posterior elinoid proeesses. The optie 
eanal is found in the body. The greater wing (endoehondral and 
intramembranous ossifieation) extends laterally and anteriorly from 
the posterior portion of the body. The endoeranial portion helps form 
a large part of the middle eranial fossa. The lesser wing 
(endoehondral ossifieation) extends laterally and anteriorly from the 
superior portion of the body of the sphenoid and is separated from 
the greater wing by the superior orbital fissure. The pterygoid 
proeess {intramembranous ossifieation) arises from the inferior 
surface of the body, and eaeh has a lateral pterygoid plate and 
medial pterygoid plate. Two eanals are assoeiated with the pterygoid 
proeess: pterygoid eanal and pharyngeal eanal. 
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Laerimal and Nasal Bones 



Osteology 















Laerimal and Nasal Bones 


1. Laerimal bone 

2. Nasal bone 

Laerimal Bone 

The 2 laerimal bones are small and rectangular in shape and very 
thin and fragile. Their ossifieation is intramembranous. The bone 
forms a small portion of the medial wall of the orbit, and the inferior 
part forms a small portion of the lateral wall of the nasal eavity. It 
articulates with the frontal proeess of the maxilla and orbital plate of 
the ethmoid, frontal, and inferior nasal eonehae. The region that 
articulates with the frontal proeess of the maxilla forms the laerimal 
fossa, the loeation of the laerimal sae. 

Nasal Bone 

The 2 nasal bones form the bridge of the nose. The inferior portion 
forms the superior margin of the nasal aperture. The nasal bones 
articulate with one another, the nasal portion of the frontal bone, the 
frontal proeess of the maxilla, and the perpendicular plate of the 
ethmoid. The inferior portion of the nasal bones attaehes with the 
lateral nasal eartilages and septal eartilage. Their ossifieation is 
intramembranous. 
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Zygomatie Bone 


1. Zygomatie bone 

2. Zygomatieofaeial foramen 

3. Temporal proeess of zygomatie bone 

4. Zygomatie areh 

5. Frontal proeess 

6. Maxillary proeess 

The 2 zygomatie bones form most of the skeleton of the eheek and 
provide for attaehment of the masseter m. Three foramina in the 
zygoma include: 

• Zygomatieoorbital foramen 

• Zygomatieofaeial foramen 

• Zygomatieotemporal foramen 

The frontal proeess articulates with the frontal bone to help form the 
orbit. The temporal proeess articulates with the zygomatie proeess of 
the tempora! bone to form the zygomatie areh. The maxillary proeess 
articulates with the zygomatie proeess of the maxillary bone to help 
form the orbit. All 3 parts have intramembranous ossifieation. 
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Ethmoid Bone 


1. Middle nasal eoneha 

2. Dneinate proeess 

3. ehbriform plate 

4. Superior nasal eoneha 

5. Highest nasal eoneha 

6. Grista galli 

7. Perpendicular plate 

The ethmoid is a porous bone that forms most of the middle part of 
the faee betvveen orbits and helps form the orbit, nasal eavity, 
septum, and anterior eranial fossa. The plates and ethmoid labyrinth 
eomposing the ethmoid have endoehondral ossifieation. The 
perpendicular plate is a flat plate that deseends from the eribriform 
plate to form part of the nasal septum and articulates with the vomer 
inferiorly. The horizonta! eribriform plate forms the superior surface of 
the ethmoid and eontains numerous foramina for the olfaetory n. The 
erista galli is a vertieal plate that extends superiorly from the 
eribriform plate providing attaehment for the falx eerebri of the 
meninges. The ethmoid labyrinth is the largest part of the ethmoid 
and deseends inferiorly from the eribriform plate and houses the 
ethmoid paranasal sinuses. The labyrinth forms the superior and 
middle nasal eonehae of the nasal eavity. The ethmoid bulla is the 
large elevation of bone loeated by the middle ethmoid paranasal 
sinuses. The uncinate proeess is a curved pieee of bone that lies 
inferior to the ethmoid bul!a forming the hiatus semilunaris between 
them. 
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Vomer 


1. Vomer 

2. Groove for nasopalatine n. and sphenopalatine vessels 

The vomer is plough-shaped and forms the posterior inferior part of 
the nasal septum. It articulates with the perpendicular plate of the 
ethmoid, maxilla, palatine, sphenoid bones, and septal eartilage. The 
posterior border does not articulate with any other bone. Its 
ossifieation is intramembranous. 
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Inferior Nasal Gonehae and 

Palatine Bones 
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Inferior Nasal Gonehae and 
Palatine Bones 


1. Inferior nasal eonehae 

2. Horizontal plate of palatine 

3. Perpendicular plate of palatine 

4. Sphenopalatine foramen 

Inferior Nasal Gonehae 

The 2 inferior nasal eonehae are deseribed as being a curved bone 
that forms part of the lateral wa!l of the nasal eavity. They lie within a 
curve in the lateral wall of the nasa! eavity and articulate with the 
maxilla, perpendicular plate of the palatine, and laerima! and ethmoid 
bones. Ossifieation of the eonehae is endoehondral. 

Palatine Bones 

The 2 palatine bones are “L”-shaped and form part of the nasal 
eavity and hard palate. The perpendicular plate is in the shape of a 
vertieal reetangle and has a small orbital proeess that helps form part 
of the orbit. A noteh on the superior border articulates with the 
sphenoid bone forming the sphenopalatine foramen separating part 
of the wall of the pterygopalatine fossa and the lateral wall of the 
nasal eavity. The lateral wall of the perpendicular plate articulates 
with the maxilla to form the palatine eanal. The horizontal plate forms 
the posterior portion of the hard palate; superior to the horizontal 
plate is the nasa! eavity. The greater palatine foramen is on this 
plate. The pyramidal proeess extends posteriorly and inferiorly from 
the junction of the perpendicu!ar and horizontal plates of the 
palatine. The lesser palatine foramina are loeated here. Ossifieation 
for the 3 parts is intramembranous. 
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Maxilla 


1. Maxilla 

2. Zygomatie proeess of maxilla 

3. Orbital surface 

4. Infraorbital foramen 

5. Frontal proeess of maxilla 

6. Alveolar proeess 

7. Ineisive foramen 

8. Palatine proeess of maxilla 

9. Horizontal plate of palatine 

The 2 maxilla bones form most of the skeleton of the faee and upper 
jaw and eontain the maxillary paranasal sinus. The maxilla bones 
articulate with one another, frontal, sphenoid, nasal, vomer, ethmoid, 
inferior nasal eoneha, palatine, laerimal, zygomatie, and septal and 
nasal eartilages. The body of the maxilla is the major part of the 
bone and is pyramid-shaped. It eontains the maxillary paranasal 
sinus and gives rise to 4 different regions: orbit, nasal eavity, 
infratemporal fossa, and faee. The frontal proeess extends superiorly 
to articulate with the nasal, frontal, ethmoid, and laerimal bones and 
forms the posterior boundary of the laerimal fossa. The zygomatie 
proeess extends laterally to articulate with the maxillary proeess of 
the zygomatie bone. The palatine proeess extends medially to form 
most of the hard palate and articulates with the palatine proeess of 
the opposite side and the horizontal plate of the palatine bone. The 
alveolar proeess is the part of the maxilla that supports all of the 
maxillary teeth by extending inferiorly from the maxilla. Eaeh maxilla 
eontains 5 primary and 8 permanent teeth. Alveolar bone is resorbed 
when a tooth is lost. Ossifieation of these 5 parts of the maxilla is 
intramembranous. 
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Mandible 


Mandible of adult: anterolateral superior vìevv 
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Mandible 


1. Mandibular foramen 

2. Lingula 


6. Submandibular fossa 

7. Alveoiar part 

8. Mental foramen 

9. Body 

10. Ramus 


3. Gondylar proeess 

4. Goronoid proeess 

5. Mylohyoid groove 


The mandible forms the lower jaw and is deseribed as horseshoe- 
shaped; it includes the body, ramus, eoronoid proeess, eondylar 
proeess, and alveolar proeess. All parts share in intramembranous 
ossifieation (ossifies around Meekel’s eartilage). All muscles of 
mastieation attaeh to the mandible. 

Body 

• Mental foramen lies on the anterior part of the lateral surface of the 
body 

• External oblique line is observed on the lateral side of the mandible 

• Mylohyoid line lies on the medial side of the body 

• Mylohyoid line helps divide sub!ingual and submandibu!ar fossa 

• Posterior border of mylohyoid line provides for attaehment of the 
pterygomandibu!ar raphe 

• Superior and inferior genial tubercles and the digastrie fossa are at 
the midline on the medial side 

Ramus 

• Meets the body of the mandible at the angle of the mandible on 
eaeh side 

• Masseter m. attaehes to the lateral side 

• Medial pterygoid m. and sphenomandibular ligament attaeh to the 
medial side 

• Mandibular foramen is loeated on the medial side of the ramus 

• Superior part divides into a eoronoid proeess anteriorly and a 
eondylar proeess posteriorly separated by a mandibular noteh 
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Mandible 


Mandìble of adult: left posterior víew 
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Mandible 


1. Lingula 

2. Gondylar proeess 

3. Goronoid proeess 

4. Pterygoid fovea 

5. Body 

6. Ramus 

The mandible forms the lovver jaw and is deseribed as horseshoe- 
shaped; it includes the body, ramus, eoronoid proeess, eondylar 
proeess, and alveolar proeess. All parts share in intramembranous 
ossifieation (ossifies around Meekel’s eartilage). All muscles of 
mastieation attaeh to the mandible. 

eoronoid Proeess 

• Anteriormost superior extension of eaeh ramus 

• Temporalis m. attaehes to the eoronoid proeess 

Gondylar Proeess 

• Articulates with the temporal bone in the temporomandibular joint 

• Has a neek that forms a eondyle superior!y 

• Lateral pterygoid m. attaehes to pterygoid fovea on the neek 

Alveolar Proeess 

• Extends superiorly from the body 

• Greated by a thiek buccal and thin lingual plate of bone 

• Part of the mandible that supports the mandibular teeth 

• Eaeh mandible eontains 5 primary and 8 permanent teeth 

• Alveolar bone is resorbed when a tooth is lost 
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Foramina/Fissures from the 

Superior View 
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Foramina/Fissures from the 
Superior View 



See book page 52 
















Foramina/Fissures from the 

Inferior View 



Osteoiogy 


2-17 




















Foramina/Fissures from the 
Inferior View 
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Foramina/Fissures from the 

Anterior View 
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Foramina/Fissures from the 
Anterior View 
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Cervical Vertebrae 



Atlas (Cl): inferior vievv 


Axis (C2): posterosnperior view 
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Gervieal Vertebrae 


1. Articular faeet for dens 

2. Vertebral foramen 

3. Posterior tubercle 

4. Transverse foramen 

5. Dens 

6. Transverse proeess 

7. Spinous proeess 


BONE 

CHARACTERISTICS 

Atlas {C1) 

Supports skull and has no body or spinous proeess 

Has anterior areh and posterior areh and has large lateral masses 
that support oeelpital eondyles of skull superiorly and articulate 
with axis inferlorly 

Foramen transversarium loeated in large transverse proeess 

Axis (C2) 

Dens (odontoid proeess) loeated on body’s superior surface and 
foramen transversarium loeated in the small transverse proeess 
Spinous proeess Is large and bifid 

C3-6 

Cervical vertebrae have small bodies, and pedieles projeet 
posteriorly and laterally 

Spinous proeesses are short and bifid, and vertebral foramen is 
large and triangular, whereas eaeh foramen transversarium is 
loeated in transverse proeess 

Transverse proeesses eaeh have anterior and posterior tubercle 

C7 

Also known as vertebra prominens because its long spinous 
proeess makes it visible under skin 

Long spinous proeess is not bifid 

Normally, vertebral vessels do not pass through foramen 
transversarium of C7 (veins pass through more frequently than 
arteries) 
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Major External Ligaments 



Anterior vievv 


Right lateral vievv 
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Major External Ligaments 


1. Anterior atlantooeeipital membrane 

2. Posterior atlantooeeipital membrane 

3. Anterior longitudinal ligament 

4. Ligamenta flava 

5. Ligamentum nuchae 


LIGAMENTS/ 

MEMBRANES 

eOMMENTS 

Anterior longitudinal 
ligament 

Loeated on anterior surfaces of vertebral bodies, 
extending from axis to sacrum 

Superior to axis, it is continuous with anterior 
atlantoaxial ligament 

Ligamenta flava 

Loeated on anterior surfaces of lamina within 
vertebral foramen from axis to first saeral vertebra 

Ligamentum nuchae 

Extends from external oeeipital protuberance and 
median nuchal line to spinous proeess of C7 
Between these attaehments it attaehes to posterior 
tubercle of atlas and spinous proeesses of axis 
and C3-6 

Anterior atlantooeeipital 
membrane 

Loeated from anterior margin of foramen magnum 
superiorly and anterior areh of atlas inferiorly 
Continuous with capsule of atlantooeeipital joint 
laterally 

Posterior atlantooeeipital 
membrane 

Extends from posterior margin of foramen magnum 
superiorly to posterior areh of atlas inferiorly 
Allows passage of vertebral a. on lateral margin 
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Major Internal Ligaments 


Llpper part of vertebral eanal wíth spinoos proeesses 
and parts of vertebral arehes removed to expose 
lígaments of posterior vertebral bodìes: posteríor víew 



Prìneìpal part of teetorial membrane 
removed to expose deeper lígaments: 
posterìor view 


Cruciate ligament removed to show 
deepest ligaments: posteríor víew 
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Major Internal Ligaments 


1. Teetorial membrane 

2. Posterior longitudinal ligament 

3. Alar ligaments 

4. Cruciate ligaments 

5. Apieal ligament of the dens 


LIGAMENTS/ 


MEMBRANES 

eOMMENTS 


Deep Ligaments/Membranes 


Alar ligament 

Loeated from dens to medial portlons of oeeipital 
eondyles 

Also known as “eheek ligaments” because they limit 
skull rotatlon 

Apieal ligament of the 

Loeated from dens to anterior margln of foramen 

dens 

magnum 

Cruciate ligament 

Divided into 3 parts: Superior longitudinal band, 
transverse ligament of atlas, and inferior longitudinal 
band 


Superfícíal Ligaments/Membranes 


Teetorial membrane 

Loeated from basilar portion of oeeipital bone where it 
blends with dura mater to posterior portion of body 
of axis 

Continuous inferiorly with posterior longitudinal 
ligament 

Posterior longitudinal 
ligament 

Loeated on posterior surfaces of bodies of vertebrae 
extending within vertebral foramen from axis to 
sacrum 

Superior to axis, it is continuous with teetorial 
membrane 
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eiinieal Gorrelate 


What is the eondition? 




JOhNA.CRAie^AD 




Lovvered lateral portion 
of palpebral fissure 


SubconjunctivaI 
hemorrhage 


Eeehymosis 


Lateral 
displaeed downward 


Osteology 



eiinieal Gorrelate 


Zygomatie Fracture 

The zygoma is the seeond most eommonly fractured bone of the 
faee after the nasal bone. It is susceptible to fracture, usually due to 
a faeial blow from a fist or trauma related to a ear aeeident. In 
fractures resulting from blows from a fist, the left zygomatie bone is 
more frequently fractured than the right. Most fractures are unilateral 
and may displaee the zygomatie bone along the sutures, or more 
severe displaeement in a posterior, medial, and inferior direetion may 
occur. Some eommon elinieal manifestations include: 

• Pain 

• Swelling 

• Diplopia 

• Paresthesia 

• Depressed eheek 
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eiinieal Gorrelate 


VVhieh type of Le Fort fraetore does eaeh ímage show? 



Fracture line 


Fracture 
Fracture line 


Free-floating 

maxillary 

segment 


Free-floating 

maxillary 

segment 


JOHNA.CRAie^AD 




Free-floating 

maxilla 
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eiinieal Gorrelate 


1. Le Fort I fracture 

2. Le Fort II fracture 

3. Le Fort III fracture 

Le Fort Fractures 

Trauma to the midfaee usually follovvs 1 of 3 patterns of fracture: 

• Le Fort I 

• Le Fort II 

• Le Fort III 

Le Fort I 

A horizontal fracture, extending from the lateral margin of the piriform 
aperture to the pterygoid plates just superior to the apiees of the 
teeth. It gives rise to a detaehed upper jaw relative to the rest of the 
maxillofacial skeleton. 

Le Fort II 

A fracture pyramidal in outline, extending from the bridge of the nose 
at or inferior to the nasofrontal suture or maxilla, then inferiorly and 
laterally through the inferior orbital floor near the infraorbital foramen, 
through the anterior wall of the maxillary sinus, to the pterygoid plates. 

Le Fort III 

A transverse fracture, extending from the nasofrontal suture and 
frontomaxillary suture and passing posteriorly along the medial wall 
of the orbit through the nasolaerimal groove and ethmoid, following 
the inferior orbital fissure to the lateral wall of the orbit, and 
extending through the frontozygomatie suture. VVithin the nose, the 
fracture extends along the perpendicular plate, vomer, and pterygoid 
plates. In a Le Fort III fracture, the faeial skeleton is detaehed from 
the base of the skull. 
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eiinieal Gorrelate 



VVhieh type of fracture 
does eaeh image shovv? 
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eiinieal Gorrelate 


1. Type 1 odontoid fracture 

2. Type 2 odontoid fracture 


4. Jefferson fracture 

5. Hangman’s fracture 


3. Type 3 odontoid fracture 

Gervieal Fractures 

Two eommon types of eervieal fractures: 

• Jefferson fracture (at C1) 

• Hangman’s fracture (at C2) 

Jefferson Fracture 

Involves the atlas. Results from skull eompression seeondary to axial 
loading, causing the atlas to burst. Most patients are neurologically 
intaet, but have severe neek pain. The vertebral a. ean be 
eompromised. These fractures are elassified as stable or unstable 
aeeording to whether the transverse ligament of the atlas is intaet: 

• Stable fractures ean be treated with an orthosis such as a soft eollar 

• Dnstable fractures are more problematie; may require eranial 
traetion applied with use of a halo and eervieal fusion 

Hangman’s Fracture 

Occurs through the vertebral areh of the axis between the superior 
and the inferior articulating faeets. A traumatic spondylolisthesis 
often is caused by extension of the neek with axial eompression, 
eommon in ear aeeidents. The historieal hangman’s fracture is 
caused by extension and distraetion of the neek. 

Odontoid Fracture 

Involves the axis. 
eiassifieation into 3 types: 

• Type 1—fracture at the tip of the odontoid proeess 

• Type 2—fracture along the base or the neek of the odontoid 

• Type 3—fracture that passes through the body of the axis 
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Nervous Tissue: Neurons 
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Nervous Tissue: Neurons 


1. Dendrites 

2. Nissl substance 

3. Mitoehondrion 

4. Gell body 

5. Axon 


6. Axonal hilloek 

7. Nucleolus 

8. Nucleus 

9. Ribosomes 

10. Dendritie spines 


Nervous tissue is divided into 2 major eell types: neurons and 
neuroglial eells (the neuroglia). 

Neurons 

Neurons are the structural and functional eells in the nervous system 
(CNS) that eontain typieal cellular organelles within their eytoplasm. 
Neurons respond to a nervous stimulus and conduct the stimulus 
along the length of the eell. A neuron’s eell body is ealled the 
perikaryon, or soma, and is elassified by its loeation: 

• Ganglion—a eolleetion of nerve eell bodies loeated in the PNS 

• Nucleus—a eolleetion of nerve eell bodies loeated in the CNS 
Neurons have 2 types of proeesses extending from the nerve eell 
body: 

• Dendrite—proeess that earries nerve impulses toward the nerve 
eell body; neurons may have multiple dendrites 

• Axon—proeess that earries nerve impulses away from the nerve 
eell body; neurons ean have only 1 axon 

Three major types of neurons: 

• Dnipolar—has only 1 proeess from the eell body 

• Bipolar—has 2 proeesses from the eell body: 1 dendrite and 1 
axon 

• Multipolar—has >3 proeesses from the eell body: >2 dendrites 
and 1 axon 
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Nervous Tissue: Neuroglia 





MS, MFA 
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Nervous Tissue: Neuroglia 


1. Mieroglial eell 

2. Neuron 

3. Astroeyte 

4. Oligodendroeyte 

Neurogiia is the supporting nervous tissue for neurons, although 

neuroglial eells also have assistive roles in neuron function. 

Neuroglial eells have only 1 type of proeess. 

Glassifieation: 

• Astroeytes—loeated in the CNS; help keep neurons in plaee, 
provide nutritional support, regulate the extracellular matrix, form 
part of the blood-brain barrier 

• Oligodendroeytes—loeated in the CNS; responsible for axon 
myelination in the CNS 

• Mieroglia—loeated in the CNS; responsible for phagoeytosis to 
remove vvaste 

• Sehvvann eells—loeated in the peripheral nervous system; 
responsible for axon myelination in the peripheral nervous 
system 

• Satellite eells—loeated in the peripheral nervous system; 
surround the nerve eell bodies of ganglia 
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Gentral Nervous System 
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eentral Nervous System 


1. Sulci 

2. Gyri 

3. Lateral sulcus (of Sylvius) 

4. Gentral sulcus (of Rolando) 

5. Gray matter 

6. VVhite matter 

The CNS is eomposed of the brain and spinal eord. 

Brain 

The surface of the eerebral cortex of the brain is divided by: 

• Gyri {singular gyrus)—^the elevations of brain tissue on the surface 

• Sulci (singular sulcus)—the grooves or fissures loeated betvveen 
the gyri 

There are 3 large sulci that help divide the eerebral hemispheres into 
4 of its lobes: 

• Gentral sulcus (of Rolando)—divides the frontal lobe from the 
parietal lobe 

• Lateral sulcus (of Sylvius)—divides the frontal and parietal lobes 
from the temporal lobe 

• Parietooeeipital sulcus—divides the parietal lobe from the 
oeeipital lobe 

Spinal Cord 

The spinal eord has 2 enlargements assoeiated with the limbs: 

• Gervieal—assoeiated with the upper limb and found between the 
spinal eord at levels C4 to T1 

• Lumbosacral—assoeiated with the lower limb and found 
between the spinal eord at levels L1 to S2 

eomposed of: 

• Gray matter—loeation of nerve eell bodies and neuroglial eells 

• VVhite matter—loeation of axons and neuroglial eells 
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Peripheral Nervous System 



3-4 
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Peripheral Nervous System 


1. Dorsal root 

2. Dorsal root ganglion 

3. Dorsal ramus 

4. Ventral ramus 

5. Sensory reeeptor 

6. Spinal n. 

7. Ventral root 

8. Gray ramus communicans 

9. Sympathetie ehain ganglion 

10. Prevertebral ganglion 

11. VVhite ramus communicans 

The peripheral nervous system is the portion of the nervous system 
loeated extemal to the CNS. 

Gonsists of: 

• Granial nerves—12 pairs 

• Spinal nerves—31 pairs 
Can be subdivided into: 

• Somatie nervous system—voluntary system assoeiated with 
afferent (sensory) and efferent (motor) fibers 

• Autonomic nervous system—involuntary system assoeiated with 
homeostasis of the body 
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Autonomic Nervous System 



Neuroanatomy 


3-5 



















Autonomic Nervous System 


1. Pregangiionie sympathetie fibers 

2. Postganglionie sympathetie fibers 

3. Pregangiionie parasympathetie fibers 

4. Postganglionie parasympathetie fibers 

The autonomic nervous system has eontrol over the function of many 
organ systems and tissues. 

The autonomic nervous system is divided into 2 parts: 

• Parasympathetie—portion responsible for preserving and 
restoring energy 

• Sympathetie—portion responsible for preparing the body for 
emergeney situations 


PARASYMPATHETie 

SYMPATHETie 

Referred to as eraniosaeral fibers 

Arise from 

1. CNs III, VII, IX, and X 

2. Saeral fibers 2-4 

Referred to as thoracolumbar fibers 
Arise from 

1. Thoraeie fibers 1-12 

2. Lumbar fibers 1-2 

Preganglionie fibers are myelinated 
and travel from CNS to their 
autonomic ganglia (loeated near their 
respeetive effeetor organ in head and 
neek) using aeetyleholine as 
neurotransmitter at synapse with 
nieotinie reeeptor 

Preganglionie fibers are myelinated 
and travel from CNS to their 
autonomic ganglia (loeated in 
sympathetie ehain for head and neek) 
using aeetyleholine as 
neurotransmitter at synapse with 
nieotinie reeeptor 

Postganglionie fibers are unmyelinated 
and travel from autonomic ganglia to 
effeetor organ using aeetyleholine as 
neurotransmitter at synapse with 
muscarinic reeeptor 

Postganglionie fibers are unmyelinated 
and travel from autonomic ganglia to 
effeetor organ typieally using 
norepinephrine as the 
neurotransmitter at the synapse with 
the a or p reeeptor 
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Parasympatheties: Eye 



PosteyZplíel Sympathetie fibers 

Postsynaptkj Parasympathetie fibers 
Afferent fibers 


Vísual pathway 
Deseendíng pathway 
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Parasympatheties: Eye 


1. Edinger-VVestphal nucleus 

2. Oculomotor n. (CN III) 

3. Oculomotor root of eiliary ganglion 

4. Oiliary ganglion 

5. Short eiliary nn. 

6. Oiliary m. 

7. Sphineter pupillae 


TYPE OF 
NEURON 

NAME OF 

GELL BODY 

COURSE OF NEURON 

Preganglionie 

neuron 

Edinger- 

VVestphal 

nucleus 

Arise from Edinger-VVestphal nucleus and 
travel in inferior division of 
oculomotor n. 

Small parasympathetie root passes from 
inWior division of oculomotor to 
eiliary ganglion 

Postganglionie 

neuron 

Giliary ganglion 

Arise in eiliary ganglion after synapse with 
preganglionie parasympathetie fibers 
Travel through the short eiliary nn. to 
enter eye’s posterior portion 

Innervate the 

Sphineter pupillae—eonstrietion of 
pupil 

eiliary m.—ehange shape of lens 
during aeeommodation 
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Sympatheties: Eye 



Presynaptìe 

Postsynaptie 

Presynaptie 

Postsynaptie 


Sympathetie fíbers 


Parasympathetie fíbers 

Afferent fìbers 0 

Visoal pathvvay 
Deseendìng pathvvay 
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Sympatheties: Eye 


1. Oculomotor n. (CN III) 

2. Short eiliary nn. 

3. Dilator pupillae 

4. Long eiliary n. 

5. Ophthalmie n. 

6. Internal earotid plexus 

7. Internal earotid a. 

8. Superior eervieal sympathetie ganglion 

9. Intermediolateral nucleus 


TYPE OF 
NEURON 

NAME OF GELL 
BODY 

COURSE OF NEURON 

Preganglionie 

neuron 

Intermediolateral 
horn nucleus 

Arise from intermediolateral horn nuclei 
from T1-3 (4) to enter sympathetie ehain 
Aseend and synapse with postganglionie 
fibers in superior eervieal ganglion 

Postganglionie 

neuron 

Superior eervieal 
ganglion 

Postganglionie fibers follow internal earotid 
a. on earotid plexus and near orbit, 
follow various structures that eonneet to 
eye such as ophthalmie a. and its 
branehes and long eiliary nn. that arise 
from ophthalmie division of trigeminal 

In eye, postganglionie fibers innervate 
eye’s dilator pupillae 
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Parasympatheties; Palatine, Pharyngeal, 
Laerimal Glands, and Nasal Gavity 



Sympathetìe presynaptìe fibers 
Sympathetíe postsynaptíe fíbers 
Parasympathetíe presynaptíe fíbers 
Parasympathetie postsynaptíe fìbers 
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Parasympatheties; Palatine, Pharyngeal, 
Laerimal Glands, and Nasal Gavity 


1. Superior salivatory nucleus 

2. Faeial n. (CN VII) 

3. Greater petrosal n. 

4. Deep petrosal n. 

5. Nerve (vidian) to pterygoid eanal 

6. Pterygopalatine ganglion 

7. Laerimal gland 

8. Superior eervieal sympathetie ganglion 

9. Intermediolateral nucleus 


TYPE OF 
NEURON 

NAME OF 

GELL BODY 

COURSE OF NEURON 

Preganglionie 

Superior 

Greater petrosal n. 

neuron 

salivatory 



nucleus 

Joins deep petrosal n. (sympatheties) to 
form nerve of pterygoid eanal (vidian n.), 
which joins pterygopalatine ganglion 

Postganglionie 

Pterygopalatine 

Ophthalmie division distribution 

neuron 

ganglion 

Travel along zygomatie braneh of 
maxillary division, and short 
communicating braneh joins laerimal n. 
to innervate laerimal gland to cause 
seeretion of tears 

Maxillary division distribution 

Travel along maxillary division of 
trigeminal n. to be distributed along its 
branehes that are loeated in nasal 
eavity, oral eavity, and pharynx and 
innervate nasal, palatine, and 
pharyngeal glands 
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Sympatheties; Palatine, Pharyngeal, 
Laerimal Glands, and Nasal Gavity 



Sympathetìe presynaptìe fìbers 
Sympathetie postsynaptie fìbers 
Parasympathetíe presynaptie fíbers 
Parasympathetíe postsynaptíe fìbers 
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Sympatheties; Palatine, Pharyngeal, 
Laerimal Glands, and Nasal Gavity 


1. Superior salivatory nucleus 

2. Greater petrosal n. 

3. Deep petrosal n. 

4. Nerve (vidian) to pterygoid eanal 

5. Laerimal gland 

6. Superior eervieal sympathetie ganglion 

7. Internal earotid a. 

8. Intermediolateral nucleus 


TYPE OF 
NEURON 


NAME OF CELL 
BODY 


COURSE OF NEURON 


Preganglionie 

neuron 


Intermediolateral 
horn nucleus 


Arise from intermediolateral horn nuclei 
from T1-3 (4) to enter sympathetie ehain 
Aseend and synapse with postganglionie 
fibers in superior eervieal ganglion 


Postganglionie 

neuron 


Superior eervieal Nasal eavity and palate 
ganglion Follow internal and external earotid aa. 

Fibers from internal earotid braneh to 
form deep petrosal n., which joins 
greater petrosal n. (parasympatheties) 
to form nerve of pterygoid eanal 
(vidian n.) and to be distributed along 
its branehes in nasal eavity and palate 

Fibers from external earotid braneh 
follow maxillary a. to be distributed 
along nasal eavity and palate 
Laerimal gland 

Fibers follow internal earotid a. and form 
deep petrosal n., which joins greater 
petrosal n. (parasympatheties) to form 
nerve of pterygoid eanal (vidian n.) 

Fibers travel along zygomatie braneh, 
and short communicating braneh joins 
laerimal n. to innervate laerimal gland 
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Parasympatheties; Submandibular and 

Subiinguai Giands 




Sympathetie presynaptíe fibers 
Sympathetíe postsynaptíe fibers 
Parasympathetìe presynaptíe fìbers 
Parasympathetie postsynaptie fìbers 
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Parasympatheties; Submandibular and 
Subiinguai Giands 


1. Superior salivatory nucleus 

2. Faeial n. (CN VII) 

3. Ghorda tympani n. 

4. Lingual n. 

5. Submandibular ganglion 

6. Sublingual gland 

7. Submandibular gland 

8. External earotid a. and plexus 

9. Intermediolateral nucleus 

10. Superior eervieal sympathetie ganglion 


TYPE OF 
NEURON 

NAME OF OELL 
BODY 

COURSE OF NEURON 

Preganglionie 

neuron 

Superior salivatory 
nucleus 

Ghorda tympani n. 

Exits petrotympanie fissure to enter 
infratemporal fossa vvhere it joins 
lingual n. 

Preganglionie fibers travel with lingual n. 
into floor of oral eavity where they join 
with submandibular ganglion 

Postganglionie 

neuron 

Submandibular 

ganglion 

Postganglionie parasympathetie fibers 
arise in submandibular ganglion and 
are distributed to the: 

Submandibular gland 

Sublingual gland 
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Sympatheties; Submandibular and 

Subiinguai Giands 




Sympathetie presynaptíe fibers 
Sympathetíe postsynaptíe fibers 
Parasympathetìe presynaptíe fìbers 
Parasympathetie postsynaptie fìbers 
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Sympatheties; Submandibular and 
Subiinguai Giands 


1. Superior salivatory nucleus 

2. Ghorda tympani n. 

3. Lingual n. 

4. Submandibular ganglion 

5. Sublingual gland 

6. Submandibular gland 

7. External earotid a. and plexus 

8. Intermediolateral nucleus 

9. Superior eervieal sympathetie ganglion 


TYPE OF 
NEURON 

NAME OF GELL 
BODY 

COURSE OF NEURON 

Preganglionie 

neuron 

Intermediolateral 
horn nucleus 

Arise from intermediolateral horn nuclei 
from T1-3 (4) to enter sympathetie ehain. 

In sympathetie ehain, preganglionie fibers 
for eye aseend and synapse with 
postganglionie fibers in superior eervieal 
ganglion 

Postganglionie 

neuron 

Superior eervieal 
ganglion 

Arise in superior eervieal ganglion 
Postganglionie fibers follow external 
earotid a. and branehes from external 
earotid that supply sublingual and 
submandibular glands 
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Parasympatheties: Parotid Giand 



Sympathetie presynaptie fibers 
H H H Sympathetie postsynaptie fibers 

Parasympathetie presynaptie fìbers 
« « « Parasympathetie postsynaptie fibers 
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Parasympatheties: Parotid Giand 


1. Tympanie of CN IX 

2. Tympanie plexus 

3. Inferior salivatory nucleus 

4. Lesser petrosal n. 

5. Mandibular n. (CN V3) 

6. Otie ganglion 

7. Auriculotemporal n. 

8. Parotid gland 


TYPE OF 
NEURON 

NAME OF 

GELL BODY 

COURSE OF NEURON 

Preganglionie 

Inferior salivatory 

Tympanie braneh of CN IX 

neuron 

nucleus 

Fibers travel through glossopharyngeal 
n. and braneh off as tympanie 
braneh of CN IX, which reenters skull 
and forms tympanie plexus along 
promontory of ear, which reforms as 
Ìesser petrosal n. 

Lesser petrosal n. 

Exits foramen ovale to enter 
infratemporal fossa and join otie 
ganglion 

Postganglionie 

Otie ganglion 

Fibers travel to auriculotemporal n. to 

neuron 


parotid gland 
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Sympatheties: Parotid Giand 



Sympathetíe presynaptìe fíbers 
H H H Sympathetie postsynaptíe fibers 

Parasympathetie presynaptie fibers 
" " " Parasympathetie postsynaptie fibers 
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Sympatheties: Parotid Giand 


1. Auriculotempora! n. 

2. Parotid gland 

3. External earotid a. 

4. Intermediolateral nucleus 

5. Superior eerviea! sympathetie ganglion 


TYPE OF 
NEURON 

NAME OF OELL 

BODY 

COURSE OF NEURON 

Preganglionie 

neuron 

Intermediolateral horn 
nucleus 

Arise from intermediolateral horn 
nuclei from T1-3 (4) to enter 
sympathetie ehain 

Aseend and synapse with 

postganglionie fibers in superior 
eervieal ganglion 

Postganglionie 

neuron 

Superior eerviea 
ganglion 


Fibers follow external earotid a., and 
branehes from vessel follow 
arteries that supply parotid gland 
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Granial Nerves 

- Spìnal nerve fíbers 


Efferent (motor) fìbers 
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eranial Nerves 


1. Olfaetory n. 

2. Optie n. 

3. Oculomotor n. 

4. Troehlear n. 

5. Trigeminal n. 

6. Abducens n. 

7. Faeial n. 

8. Vestibulocochlear n. 

9. Glossopharyngeal n. 

10. Vagus n. 

11. Spinal aeeessory nucleus 

12. Hypoglossal n. 

Seven functional eomponents (or functional columns) of the eranial 
nerves are reeognized. The eoneept of functional columns eomes 
from studies of spinal nerves—functions assoeiated with different 
neurological pathways along the spinal column are assigned 
eorresponding “columns.” 

A given eranial nerve may have 1-5 functional columns, and they are 
elassified as general or speeial: 

• General—these functional columns have the same functions as 
those for spinal nerves 

• Speeial—these functional eolomns are speeifie to eranial nerves 
only 

General and speeial functional columns eaeh are subdivided into 2 
additional eategories: 

• Afferent (sensory) and efferent (motor) 

• Somatie (body-related) and viseeral (organ-related) 
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Plates 4-1 to 4-51 
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Neek 

4-1 

Neek 

4-2 

Anterior Triangle 

4-3 

Submandibular Triangle 

4-4 
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4-5 

Garotid Triangle 

4-6 

Garotid Triangle: Gontents 

4-7 

Muscular Triangle 

4-8 

Muscular Triangle: Gontents 

4-9 

Submental Triangle 

4-10 

Posterior Triangle 

4-11 

Posterior Triangle: Gontents 

4-12 

Suboccipital Triangle 

4-13 

Major Viseeral Structures 

4-14 

Root of the Neek 

4-15 

Muscles: Triangles of the Neek 

4-16 

Suprahyoid Muscles 

4-17 

Infrahyoid Muscles 

4-18 

Prevertebral Muscles 
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Neek 


1. Hyoid bone 

2. Thyroid eartilage 

3. Investing layer of deep eerviea! faseia 

4. Sternoeleidomastoid m. 

5. Gommon earotid a. 

6. Internal jugular v. 

The neek is the area betvveen the base of the skull and inferior 
border of the mandible and the superior thoraeie aperture. The 
anterior portion of the neek eontains the major viseeral structures 
betvveen the head and the thorax: 

• Pharynx 

• Larynx 

• Traehea 

• Esophagus 

• Thyroid and parathyroid glands 

For deseriptive purposes, the neek is divided into 2 triangles: anterior 
triangle and posterior triangle. 


The neek is surrounded by 2 main layers of eervieal faseia that ean 
be subdivided further: 

• Superficial faseia (deep to the skin, surrounds the platysma m., 
and eontains the sensory nn. to the neek) 

• Deep faseia (with many subtypes) 
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Anterior Triangle 


Identífy eaeh trìangle 


1 



Neek 









Anterior Triangle 


1. Submandibular triangle 

2. Submental triangle 

3. Garotid triangle 

4. Muscular triangle 

Borders of the anterior triangle: 

• Anterior border of the sternoeleidomastoid 

• Inferior border of the mandible 

• Midline of the neek 

Llsing the hyoid as a keystone, the omohyoid and digastrie mm. 
subdivide the anterior triangle: 

• Submandibular triangle 

• Garotid triangle 

• Muscular triangle 

• Submental triangle 

All of the triangles within the anterior triangle are paired except for 
the submental triangle, which spans the right and the left sides of the 
neek. The hyoid bone divides the anterior triangle into 2 areas: 
suprahyoid and infrahyoid regions. The suprahyoid region eontains 4 
muscles: 

• Mylohyoid 

• Digastrie 

• Stylohyoid 

• Geniohyoid 

The infrahyoid region eontains 4 muscles eommonly ealled strap 
muscles: 

• Omohyoid 

• Sternohyoid 

• Sternothyroid 

• Thyrohyoid 


Neek 


4-2 

See book page 109 




Submandibular Triangle 


Lateral, slìghtly inferíor vievv 
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Submandibular Triangle 


1. Mandible 

2. Hyoglossus m. 

3. Mylohyoid m. 

4. Digastrie m. (anterior belly) 

5. Hyoid bone 

6. Digastrie m. (posterior belly) 

Submandibular triangle is often ealled the digastrie triangle. Borders 
of the submandibular triangle: 

• Inferior border of the mandible 

• Posterior digastrie 

• Anterior digastrie 

Floor of the triangle is eomposed of: 

• Hyoglossus 

• Mylohyoid 

• Middle eonstrietor 
Roof is eomposed of: 

• Skin 

• Superficial faseia with platysma 

• Deep eervieal faseia 

The submandibuiar triangle is paired. 
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Submandibular Triangle: Gontents 
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Submandibular Triangle: Gontents 


1. Parotid gland 

2. Hypoglossal n. 

3. Mylohyoid m. 

4. Nerve to the mylohyoid 

5. Anterior digastrie m. 

6. Submental a. and v. 

7. Submandibular gland 

8. Faeial a. and v. 

9. External earotid a. 


ARTERY 

VEIN 

NERVE 

STRUCTURE 

Faeial 

Faeial 

Mylohyoid 

Submandibular gland 

Submental 

Submental 

Hyoglossal 

Submandibular lymph nodes 

Inferior portion of parotid gland 
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earotid Triangle 
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Garotid Triangle 


1. Antehor retromandibular v. 

2. Faeial a. and v. 

3. Gommon faeia! v. (cut) 

4. Superior laryngeal a. and Internal laryngeal n. 

5. Superior thyroid a. and v. 

6. Gommon earotid a. 

7. Aseending pharyngeal a. 

8. Internal earotid a. 

9. External earotid a. 

10. Lingual a. 

11. Oeeipital a. 

Borders of the earotid triangle: 

• Anterior border of the sternoeleidomastoid 

• Posterior digastrie 

• Superior omohyoid 

Floor of the triangle is eomposed of: 

• Hyoglossus 

• Thyrohyoid 

• Middle eonstrietor 

• Inferior eonstrietor 

Roof of the triangle is eomposed of: 

• Skin 

• Superficial faseia with platysma 

• Deep eervieal faseia 
Garotid triangle is paired. 
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earotid Triangle: Gontents 
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Garotid Triangle: Gontents 


1. Hyoglossal n. 

2. Nerve to the thyrohyoid 

3. Larynx 

4. Ansa eerviealis 

5. Thyroid gland 

6. Vagus n. 


ARTERY 

VEIN 

NERVE 

STRUCTURE 

Common earotid {with 
earotid body) 

Internal jugular 

Vagus 

Larynx {small 
portion) 

Internal earotid (with 

Gommon faeial 

External 

Thyroid (small 

earotid sinus) 


laryngeal 

portion) 

External earotid 

Lingual 

Internal laryngeal 


Superior thyroid {with 
superior laryngeal 
braneh) 

Superior thyroid 

Spinal aeeessory 
{small portion) 


Lingual 

Faeial 

Aseending pharyngeal 
Oeeipital 

Middle thyroid 

Hyoglossal 

Ansa eerviealis 
{superior limb) 
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Muscular Triangle 
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Muscular Triangle 


1. Thyroid eartilage 

2. Omohyoid m. (superior beily) 

3. Sternohyoid m. 

4. Grieoid eartilage 

5. Thyroid gland 

6. Sternothyroid m. 

7. Grieothyroid m. 

8. Thyrohyoid m. 

9. Sternoeleidomastoid m. 

Borders of the muscular triangle: 

• Anterior border of the sternoeleidomastoid 

• Superior omohyoid 

• Midline 

Floor of the triangle is eomposed of: 

• Sternohyoid 

• Sternothyroid 

Roof of the triangie is eomposed of: 

• Skin 

• Superficial faseia with platysma 

• Deep eervieal faseia 
Muscular triangle is paired. 
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Muscular Triangle: Gontents 
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Muscular Triangle: Gontents 


1. Superior thyroid a. 

2. Ansa eerviealis 

3. Middle thyroid v. 

4. Inferior thyroid vv. 

5. Traehea 

6. Thyroid gland 

7. Thyroid eartilage 


ARTERY 

VEIN 

NERVE 

STRUCTURE 

Superior thyroid 

Inferior thyroid 

Ansa eerviealis 

Strap muscles 


Anterior jugular 


Sternohyoid 

Sternothyroid 

Omohyoid 

Thyrohyoid 




Thyroid gland 
Parathyroid gland 
Larynx 

Traehea 




Esophagus 
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Submental Triangle 
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Submental Triangle 


1. Hyoid bone 

2. Anterior jugular v. 

3. Mylohyoid m. 

4. Anterior digastrie m. 

Borders of the submental triangle: 

• Body of hyoid 

• Anterior digastrie on right 

• Anterior digastrie on left 

Floor of the triangle is eomposed of: 

• Mylohyoid 

Roof is eomposed of: 

• Skin 

• Superficial faseia with platysma 

• Deep eervieal faseia 
Submental triangle is unpaired. 

Gontents 

Vein—anterior jugular 

Structure—submental lymph nodes 
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Posterior Triangle 
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Posterior Triangle 


1. Splenius m. 

2. Levator scapulae m. 

3. Posterior triangle 

4. Posterior sealene m. 

5. Middle sealene m. 

6. Anterior sealene m. 

7. Braehial plexus 

8. Omohyoid m. (inferior belly) 

Borders of the posterior triangle: 

• Posterior border of the sternoeleidomastoid 

• Middle third of the elaviele 

• Anterior border of the trapezius 

Roof of the posterior triangle is eomposed of: 

• Skin 

• Superficial faseia 

• Superficial (investing) layer of deep eervieal faseia 
Floor of the posterior triangle is eomposed of: 

• Semispinalis eapitis 

• Splenius eapitis 

• Levator scapulae 

• Posterior sealene 

• Middle sealene 

• Anterior sealene 
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Posterior Triangle: Gontents 
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Posterior Triangle: Gontents 


1. Transverse eervieal nn. 

2. Supraclavicular nn. 

3. Suprascapular a. 

4. Subclavian a. 

5. Braehial plexus 

6. Transverse eervieal a. 

7. Spinal aeeessory n. 

8. External jugu!ar v. 

9. Great auricular n. 

10. Lesser oeeipital n. 


ARTERY 

VEIN 

NERVE 

3rd part of the subclavian 

External jugular 

Oervieal plexus (sensory 

Oeeipital 

Oeeipital 

branehes) 

Suprascapular 

Suprascapular 

Lesser oeeipital 

Transverse eervieal 

Transverse eervieal 

Transverse eervieal 

Dorsal scapular (usually) 


Great auricular 
Supraclavicular 

Spinal aeeessory 

Dorsal scapular 

Long thoraeie 

Suprascapular 

Rami and trunks of braehial 
plexus 
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Suboccipital Triangie 
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Suboccipital Triangie 


1. Rectus eapitis posterior minor m. 

2. Rectus eapitis posterior major m. 

3. Vertebral a. 

4. Obliquus eapitis superior m. 

5. Suboccipital n. 

6. Obliquus eapitis inferior m. 

7. Greater oeeipital n. 

8. 3rd oeeipital n. 

Borders of the suboccipital triangle: 

• Obliquus eapitis superior 

• Obliquus eapitis inferior 

• Rectus eapitis posterior major 

The roof of the suboccipital triangle is eomposed of dense 
eonneetive tissue, vvhereas the floor of the suboccipital triangle is 
eomposed of: 

• Posterior atlantooeeipital membrane 

• Posterior areh of the atlas 
Suboccipital triangle is paired. 

Gontents 


ARTERY 

VEIN 

NERVE 

STRUCTURE 

Vertebral 

Vertebral 

Greater oeeipital 

Muscles 



Suboccipital 

Rectus eapitis posterior major 
Rectus eapitis posterior minor 
Obliquus eapitis superior 
Obliquus eapitis inferior 
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Major Viseeral Structures 
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Major Viseeral Structures 


1. Superior thyroid a. and v. 

2. Inferior thyroid a. and v. 

3. Parathyroid gland 

4. Thyroid gland 

5. Thyroid eartilage 

Thyroid Gland 

The thyroid gland is a highly vascular organ loeated on the anterior 
and lateral surfaces of the neek formed by a right and a left lobe 
eonneeted in the midline by an isthmus that erosses at the 2nd and 
3rd traeheal rings. It lies roughly at a level betvveen the 5th eervieal 
and the 1st thoraeie vertebrae. A pyramidal lobe often arises from 
the isthmus and extends superiorly. The arterial supply arises from 
the superior and inferior thyroid aa., with the major portion from the 
inferior thyroid a. An arteria thyroidea ima vessel may supply the 
thyroid gland and arises from the braehioeephalie a. or as a direet 
braneh from the aorta. The venous drainage forms from a plexus on 
the surface of the thyroid gland that drains into the superior, middle, 
and inferior thyroid vv. Mieroseopieally, the thyroid is eomposed of 
thyroid epithelial eells, which seerete thyroid hormones (thyroxine 
and triiodothyronine), and parafollicular eells (C eells), which seerete 
ealeitonin. 

Parathyroid Glands 

Parathyroid glands normally are 4 glands loeated on the posterior 
surface of the thyroid lobes. The superior parathyroids are supplied 
by the superior thyroid a., and the inferior parathyroids are supplied 
by the inferior thyroid a. Mieroseopieally, their eells are organized in 
eords and seerete parathyroid hormone. 
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Root of the Neek 


Rìght anterìor dìsseetion 
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Root of the Neek 


1. Internal jugular V. 

2. eommon earotid a. 

3. Phrenie n. 

4. Inferior thyroid a. 

5. Transverse eervieal a. 

6. Braehial plexus 

7. Subclavian a. and v. 

8. Braehioeephalie v. 

9. Vertebral a. 

10. Vagus n. 

The root of the neek eonneets the structures of the neek with the 
thoraeie eavity. The superior thoraeie aperture is bounded by: 

• Manubrium 

• Ist rib and eartilage 

• Ist thoraeie vertebra 

The apex of eaeh lung extends into the root of the neek on the 
lateral side of the superior thoraeie aperture. 

Gontents of the Root of the Neek 


ARTERY 

VEIN 

NERVE 

STRUCTURE 

Common earotid 

Internal jugular 

Vagus 

Traehea 

Subclavian 

Subclavian 

Recurrent 

laryngeal 

Esophagus 

Vertebral 

Braehloeephalie 

Phrenie 

Thoraeie duct 

Transverse 

eervieal 

Inferior thyroid 

Sympathetie trunk 

Right lymphatie duct 


Vertebral 

Braehlal plexus 
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Muscles: Triangles of the Neek 
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Suprahyoid Muscles 
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Suprahyoid Muscles 



See book page 127, 128 












Infrahyoid Muscles 
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Infrahyoid Muscles 
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Prevertebral Muscles 
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Prevertebral Muscles 
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Suboccipital Muscies 
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Suboccipital Muscies 


(fi 

i 5 

■H-' 

G3 


O 


O co 




o. 
en 

03 O 


D. 

O 
O 
O 

n 

(/) CL O 


r; o 


0 ) 


eo 

3 

D 

D* 


O -P 


LO CD 


E E 


o 

e 

E 

o 


o 

03 

E 


E 

1 - o 
o -e 


o 

o. 

eo 


03 0) 

-*-> -1-' 
eo (0 
o o 

O. O. ,C0 
eo eo 
■■E ■■E 9- 
0 . 0 .?^ 
O 03 
o o eo 

eo (0 9 

^ ^ Ft 
-»-> -1-' o 

o o = 

0) 0) .D 

ee ee O 


<M eo 



Neek 


4-19 

See book page 131 











Arterial Supply: Subclavian 


Rìght lateral sehematìe view 
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Arterial Supply: Subclavian 



See book page 133 










Arterial Supply: Common Garotid 
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Arterial Supply: Common Garotid 
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Major Venous Drainage 
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Major Venous Drainage 


1. Faeial V. 

2. Anterior retromandibular v. 

3. Lingual v. 

4. Superior thyroid v. 

5. Suprascapular v. 

6. Transverse eervieal v. 

7. External jugular v. 

8. Internal jugular v. 

9. Gommon faeial v. 

10. Oeeipital V. 

11. Posterior retromandibular v. 

12. Retromandibular V. 

The internal jugular v. is continuous with the sigmoid sinus within the 
eranial eavity and begins at the base of the skull at a dilation ealled 
the superior bulb. It lies posterior to the internal earotid a. and the 
glossopharyngeal, vagus, and spinal aeeessory nn. as it initially 
deseends. The internal jugular travels lateral to the internal earotid a. 
within the earotid sheath with the vagus posterior to the vessels and 
unites with the subclavian v. to form the braehioeephalie v. at the 
root of the neek. It reeeives a series of branehes direetly or indireetly: 
faeial, lingual, pharyngeal, superior thyroid, and middle thyroid. 

The external jugular v. is formed by the eombination of the posterior 
braneh of the retromandibular and posterior auricular vv. in the 
parotid gland. It lies deep to the platysma, but superficial to the 
sternoeleidomastoid as it deseends vertieally and passes into the 
posterior triangle of the neek, where it drains into the subclavian v. 
immediately lateral to the anterior sealene. It reeeives a series of 
branehes direetly or indireetly: transverse eervieal, suprascapular, 
and anterior jugular. 
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Sensory Innervation 
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Sensory Innervation 


1. Greater oeeipital n. 

2. 3rd oeeipital n. 

3. Lesser oeeipital n. 

4. Great auricular n. 

5. Transverse eervieal nn. 

6. Supraclavicular nn. 

The skin of the neek reeeives sensory innervation from dorsal and 
ventral rami. The dorsal ramus of C1 laeks sensory fibers and does 
not contribute to the sensory distribution to the neek. The dorsal 
rami of C6-8 laek sensory fibers and do not contribute to the sensory 
distribution to the neek. The ventral rami provide most of the sensory 
innervation to the neek through the sensory branehes of the eervieal 
plexus (great auricular, lesser oeeipital, transverse eervieal, and 
supraclavicular nn.). 

Ventral Rami Derivatives 

• eervieal plexus 

• Great auricu!ar 

• Lesser oeeipital 

• Transverse eervieal 

• Supraclavicular nn. 


Dorsal Rami Derivatives 


NERVE 

SOURCE 

Greater oeeipital 

Dorsal ramus of C2 

3rd oeeipital 

Braneh of dorsal ramus of C3 deep to trapezius 

Dorsal ramus of C4 

Dorsal ramus of C4 deep to trapezius 

Dorsal ramus of C5 

Dorsal ramus of C5 deep to trapezius 
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Gervieal Plexus 
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Gervieal Plexus 


1. Ansa eerviealis 4. Lesser oeeipital n. 

2. Transverse eervieal nn. 5. Great auricular n. 

3. Supraclavicular nn. 

Arises from the ventral rami of C1-4 and is divided into 2 parts: 


Ansa eerviealis (motor eomponent) 


SOURCE 

eOMMENTS 

Ventral rami of 
C1-3 

Motor eomponent of eervieal plexus 

Innervates the 

Omohyoid 

Sternohyoid 

Sternothyroid 

Divisions 

Superior root (deseendens hypoglossi)—arises from ventral 
ramus of C1 

Inferior root (deseendens eerviealis)—arises from ventrai rami of 
C2 and C3 


Cutaneous Branehes (sensory eomponent) 


NERVE 

SOURCE 

eOMMENTS 

Lesser 

oeeipital 

Cervical piexus by 
contributions from 
ventral ramus of C2 

Continues on head posterior to auricle 
supplying the skin in region 

Great auricular 

Cervical piexus formed 
by contributions of 
ventral rami C2 and 

C3 

Anterior braneh innervates skin of the 
faee over parotid gland 

Posterior braneh innervates skin over 
mastoid proeess, posterior portion of 
auricie, and eoneha and iobule 

Transverse 

eervieal 

Cervicai piexus formed 
by contributions of 
ventral rami C2 and 

C3 

Aseending and deseending branehes 
pass through platysma to suppty skin 
of the neek from region betvveen 
mandibie and manubrium 

Supraclavicular 

Cervicai piexus formed 
by contributions of 
ventral rami C3 and 

C4 

Divides into three major branehes: 

Mediai supraclavicular 

Middle supraciavicular 

Lateral supraclavicular 
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Pharynx 
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Pharynx 


1. Nasopharynx 

2. Soft palate 

3. Oropharynx 

4. Laryngopharynx 

5. Prevertebral faseia 

6. Pharyngeal eonstrietors 

7. Opening of auditory tube 

The pharynx is a 5-ineh muscular tube that extends from the base of 
the skull to the lovver border of the erieoid eartilage (06). The 
posterior portion of the pharynx lies against the prevertebral faseia. It 
is loeated posterior to the nasal and oral eavities and the larynx and 
is divided into 3 parts: the nasopharynx, oropharynx, and 
laryngopharynx. The pharynx is responsible for conducting food to 
the esophagus and air to the lungs. It is eomposed of 3 eonstrietor 
muscles, 3 longitudinal muscles, the cartilaginous part of the 
pharyngotympanie tube, and the soft palate. 
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Constrictor Muscles of the Pharynx 
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Constrictor Muscles of the Pharynx 
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Longitudinal Muscies of the Pharynx 
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Longitudinal Muscies of the Pharynx 
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Nasopharynx 
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Nasopharynx 
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Oropharynx 
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Oropharynx 


1. Oropharynx 

2. Soft palate 

3. Uvula 

4. Palatine tonsil 

5. Root of tongue 

6. Palatopharyngeal areh 

7. Epiglottis 


BOUNDARIES 


MAJOR ANATOMIGAL 
FEATURES 


Superior—nasopharynx 

Floor—posterior Vs of tongue 

Anterìor—palatoglossal fold of 
oral eavity 

Posterior—mucosa eovering 
superior and middle 
eonstrietors 


• Palatine tonsils are 
loeated in oropharynx 
betvveen palatoglossal 
and palatopharyngeal 
folds 

• Vallecula 


Lateral—mucosa eoverìng 
superior and middle 
eonstrietors 


eOMMENT 

• Oropharynx has 
respiratory and 
digestive 
functions 
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Laryngopharynx 
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Laryngopharynx 


1. Laryngopharynx 

2. Epiglottis 

3. Laryngeal inlet {aditus) 

4. Piriform reeess 


BOUNDARIES 


MAJOR ANATOMIGAL 
FEATURES 


Superior—oropharynx 

Anterior—larynx and 
epiglottis 

Posterior—mucosa eovering 
middle and inferior 
eonstrietors 


• Piriform reeess is 
small depression 
loeated on lateral wall 
of laryngopharyngeal 
eavity on either side 
of entranee to larynx 


Lateral—mucosa eovering 
middle and inferior 
eonstrietors 


eOMMENT 

• Laryngopharynx 
communicates 
with larynx 

• Piriform reeess is 
potential loeation 
for objeets to get 
lodged 
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Potential Apertures in the 

Pharyngeal Wali 



Margins of middle 
pharyngeal 
eonstrietor muscle 

Margins and attaehments 
of inferior pharyngeal 
eonstrietor muscle 
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Potential Apertnres in the 
Pharyngeal Wall 


1. Auditory tube 

2. Levator veli palatini 

3. Salpingopharyngeus 

4. Superior pharyngeal eonstrietor 

5. Stylohyoid ligament 

6. Middle pharyngeal eonstrietor 

7. Inferior pharyngeal eonstrietor 

The overlapping arrangement of the 3 eonstrietor muscles leaves 4 
potential apertures in the pharyngeal musculature. Anatomieal 
structures enter and exit the pharynx through these potential 
apertures. 


LOGATION OF POTENTIAL 
APERTURES 

ANATOMIGAL STRUCTURES THAT 
PASS 

Betvveen base of skull and superior 
eonstrietor 

Auditory tube 

Levator veli palatini 

Aseending pharyngeal a. 

Aseending palatine a. 

Betvveen superior and middle 
eonstrietors 

Stylopharyngeus 

Glossopharyngeal n. 

Tonsillar braneh of aseending palatine a. 
Stylohyoid ligament 

Betvveen middle and inferior 
eonstrietors 

Internal laryngeal n. 

Superior laryngeal a. and v. 

Inferior to inferior eonstrietor 

Recurrent laryngeal n. 

Inferior laryngeal a. and v. 
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Arterial Supply of the Pharynx 
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Arterial Supply of the Pharynx 
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Venous Supply of the Pharynx 
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Venous Supply of the Pharynx 


1. Pharyngeal plexus 

The major venous drainage to the pharynx is the pharyngeal plexus. 
It is loeated on the outer surface of the pharynx in the 
buccopharyngeal faseia and gives rise to pharyngeal vv., which drain 
into the internal jugular v. and into the pterygoid plexus of veins 
along the lateral pterygoid m. The pharyngeal vv. also may drain into 
the faeial v., Iingua! v., or superior thyroid v. 
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Nerve Supply of the Pharynx 
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Nerve Supply of the Pharynx 


1. Glossopharyngeal n. 

2. Internal and external laryngeal nn. 

3. Recurrent laryngeal n. 

4. Pharyngeal plexus 

Most of the nerve supply to the pharynx is by the pharyngeal plexus 
of nerves. It supplies motor and sensory innervation to most of the 
pharynx. It is eomposed of 3 parts: 

• Pharyngeal braneh of the glossopharyngeal n. 

• Pharyngeal braneh of the vagus n. 

• Granial part of the spinal aeeessory n. 

The pharyngeal braneh of the glossopharyngeal n. is the major 
sensory eomponent of the pharyngeal plexus. Their sensory 
branehes perforate the pharyngeal musculature to supply the 
mucous membranes (mainly in the oropharynx region). Most of the 
motor innervation from the pharyngeal plexus is from the pharyngeal 
braneh of the vagus and the eranial part of the spinal aeeessory n. It 
supplies the superior eonstrietor, middle eonstrietor, inferior 
eonstrietor, palatopharyngeus, and salpingopharyngeus mm. The 
recurrent laryngeal n. helps innervate the inferior portion of the 
inferior eonstrietor. The glossopharyngeal n. innervates the 
stylopharyngeus m. 
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Larynx 
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Larynx 


1. Superior thyroid a. 

2. Internal laryngeal n. 

3. Thyroid eartilage 

4. Grieoid eartilage 

5. Infraglottie region 

6. Ventricular fold 

7. Ventricular region 

8. Vestibular fold 

9. Vestibular region 

The larynx is the eonneetion betvveen the pharynx and the traehea. It 
prevents foreign bodies from entering the airvvays and is designed 
for the production of sound (phonation). The larynx is shorter in 
vvomen and ehildren than in men and is formed by 9 eartilages (3 
paired and 3 unpaired). It is loeated in the midline opposite C3-6 and 
is divided into 3 regions: 

• Vestibule 

• Ventriele 

• infraglottie 
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Gartilages of the Larynx 



Anterior view 


Posterior view 
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Gartilages of the Larynx 



See book page 422 













Thyroid Gartilage 
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Thyroid Cartilage 


1. Superior horn of thyroid eartilage 

2. Thyroid noteh 

3. Thyroid eartilage lamina 

4. Inferior horn of thyroid eartilage 

5. Oblique line 

6. Laryngeal prominenee 

7. Inferior tuberc!e 

8. Superior tubercle 


CHARACTERISTICS 

eOMMENT 

Two lateral laminae 

Two plates that meet at an acute angle In anterior 
midline 

Laryngeal promlnenee 

Formed by fusion of two lateral lamina 

Also known as Adam’s apple 

Larger in males than femaies 

Thyroid noteh 

Superior portion of laryngeal prominenee that forms a 
“V” shape 

Superior tubercle 

Superior border of oblique line 

Oblique line 

Attaehment for sternothyroid, thyrohyoid, and inferior 
eonstrietor (extrinsic muscles of the larynx) 

Inferior tubercle 

Inferior border of oblique line 

Superior horn 

Provides lateralmost attaehment for thyrohyoid 
membrane 

Inferior horn 

Articulates with erieoid to form erieothyroid joint 
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Cricoid Gartiiage 


.'0 


I. ' 



Anterior view Rjght lateral view 




Anterosoperior view 


Neek 


4-38 












Cricoid Gartiiage 


1. Median erieothyroid ligament 

2. Inferior horn of thyroid eartilage 

3. Grieoid eartilage 

4. Lamina of erieoid eartilage 

5. Areh of erieoid eartilage 

6. Grieothyroid joint 


ANATOMIGAL FEATURES 

eOMMENTS 

Areh (anteriorly) 

1 em long 

Narrow 

Lamina (posteriorly) 

2-3 em long 

Superior border (on lamina) 

Articulates with arytenoid eartilage to form 
erieoarytenoid joint 

Inferior border (on lamina) 

Articulates with inferior cornu of thyroid eartilage 
to form erieothyroid joint 
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Arytenoid Gartilage 



Posterior view 


Medìal vìew, medìan 
(sagittal) seetíon 
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Arytenoid Gartilage 


1. Comiculate eartilage 

2. Arytenoid eartilage 

3. Voeal ligament 

4. Muscular proeess 

5. Voeal proeess 

6. Apex 


ANATOMIGAL FEATURES 

eOMMENT 

3 proeesses 

Base articulates with erieoid to form 

Muscular (lateral) 

erieoarytenoid joint 

Voeal (anterior) 

Voeal proeess gives rise to true voeal eord 

Apex (superior) 
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Major Ligaments of the Larynx 
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Major Ligaments of the Larynx 
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Muscles of the Larynx 



Rìght lateral view 
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Muscles of the Larynx 
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Muscles of the Larynx 



Lateral disseetion 
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Muscles of the Larynx 
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Muscle Aetions of the Larynx 


Indentify the aetions shown 



Cricothyroid joint 
(pivot point) 


/ 

/ 

/ / 
v/ 

1. Lengthening (inereasing 
tension) of voeal ligaments 


2. Abduction of voeal ligaments 


3. Adduction of voeal ligaments 



4. Adduction of voeal ligaments 



5. Shortening (relaxation) of voeal ligaments 
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Muscle Aetions of the Larynx 


1. Aetion of erieothyroid mm. 

2. Aetion of posterior erieoarytenoid mm. 

3. Aetion of lateral erieoarytenoid mm. 

4. Aetion of transverse arytenoid mm. 

5. Aetion of voealis and thyroarytenoid mm. 


ALTERING THE RIMA GLOTTIDIS 

ALTERING TENSION ON THE 
VOCAL eORDS 

MUSCLE 

FUNCTION 

MUSCLE 

FUNCTION 

Posterior 

erieoarytenoid 

Opens rima glottidis 

eheothyroid 

Inereaslng tension 

Transverse 

arytenoid 

eioses rima glottidis 

Thyroarytenoid 

Deereasing 

tension 

Oblique arytenoid 

eioses rima glottidis 



Lateral 

erieoarytenoid 

eioses rima glottidis 
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Arterial Supply to the Larynx 
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Arterial Supply to the Larynx 


1. External earotid a. 

2. Superior laryngeal a. 

3. Superior thyroid a. 

4. eommon earotid a. 

5. Internal earotid a. 

6. Internal laryngeal n. 

7. Recurrent laryngeal n. 

8. Inferior laryngeal a. 


ARTERY 

SOURCE 

COURSE 

Superior laryngeal 

Superior thyroid a., 
vvhieh arises from 
external oarotid a. 

Passes through thyrohyoid 
membrane with internal laryngeal 
n. to enter deep surface of larynx 

Inferior laryngeal 

Inferior thyroid a., 
which arises from 
thyroeervleal 
trunk 

Passes superiorly on traehea to 
reaeh posterior border of larynx 
Lles immediately deep to inferior 
eonstrletor m. traveling beside 
recurrent laryngeal n. 
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Vagus Nerve: Branehes 



Right lateral víew: 

Ríght lateral view thyroìd eartílage lamína removed 
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Vagus Nerve: Branehes 



See book page 434 










eiinieal Gorrelate 


Identìfy the Proeednre 



Cricothyroid membrane identified 
by palpating for transverse indentation 
betvveen thyroid eartilage and erieoid eartilage 


Grieothyroid membrane opened 
with sealpel, knife or other sharp 
instrument which may be at hand. 
Opening may be enlarged by 
twisting instrument and pateney 
preserved by inserting rubber tubing 
or any other suitable objeet available 
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eiinieal Gorrelate 


Emergeney Airvvay: Cricothyrotomy 

erieothyrotomy is a procedure for establishing an emergeney airvvay 
when other methods are unsuitable. When the anatomy of the larynx 
is identified, the procedure ean be performed with 2 ineisions: 

• ineision through the skin 

• ineision through the erieothyroid membrane 

The eorreet loeation for the ineision is easiest to find by identifying 
the thyroid noteh on the thyroid eartilage. By sliding the examining 
finger in an inferior direetion, the groove between the thyroid and 
erieoid eartilages ean be loeated. A 3-em vertieal ineision is made 
through the skin, and the thyrohyoid membrane is loeated. A small 
midline ineision is made, and a traeheostomy tube is inserted to 
establish an airway. 
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eiinieal Gorrelate 


Identìfy the eondìtìon: 

Figure A is a view of normal voeal eords. 
Identify the pathologieal eondition of figure B. 
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eiinieal Gorrelate 


Laryngitis 

Laryngitis is an inflammation of the voeal eords in the larynx that 
typieally does not persist >7 days. It is eharaeterized by a weak and 
hoarse voiee, sore throat, and cough. The most eommon cause is a 
viral infeetion, although it may be caused by a baeterial infeetion. It 
also ean be caused excessive yelling (e.g., eheering at a sporting 
event) and smoking. Because most eases of laryngitis are viral in 
nature, antibioties generally are not used as treatment. 
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Faseia of the Neek 
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Faseia of the Neek 


1. Investing layer of deep eervieal faseia 

2. Pretraeheal faseia 

3. Buccopharyngeal faseia 

4. Garotid sheath 

5. Superficia! faseia 

6. Prevertebral faseia 

7. Alar faseia 

Faseia is a band of eonneetive tissue that surrounds structures 
(e.g., enveloping muscles).There are 2 basie types of faseia: 
superficial faseia and deep faseia. Superficial faseia is immediately 
deep to the skin and eontains fat. Deep faseia is deep to the 
superficial faseia and provides passagevvays for nerves and vessels 
and provides attaehment for some muscles. In the neek, it is divided 
into 4 layers: 

• Superficial layer of deep eervieal faseia (investing layer of deep 
eervieal faseia) 

• Middle layer of deep eervieal faseia (inc!uding the pretraeheal and 
buccopharyngeal faseiae) 

• Deep layer of deep eervieal faseia (including the alar and 
prevertebral faseiae) 

• Garotid sheath (eomposed by the contribution of all 3 layers of 
deep eervieal faseia) 

There is no deep faseia in the faee, which allows free spread of fluid. 
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Faseial Spaees of the Neek 
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Faseial Spaees of the Neek 


1. Superficial spaee 

2. Pretraeheal spaee 

3. Garotid spaee 

4. Danger spaee 

5. Prevertebral spaee 

6. Retropharyngeal spaee 

Layers of faseia “ereate” potential faseial spaees. All of these spaees 
are filled by loose areolar eonneetive tissue. The hyoid bone is the 
most important anatomieal structure in the neek that limits the 
spread of infeetion. Most spaees are divided in relation to the hyoid 
bone; 

• Suprahyoid 

• Infrahyoid 

• Entire length of the neek 

infeetions or other inflammatory eonditions spread by the path of 
least resistanee to reaeh the faseiai spaees. 
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Major Faseial Spaees of the Neek 
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Major Faseial Spaees of the Neek 



See book page 447 








Lateral Pharyngeal Spaee 
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Lateral Pharyngeal Spaee 


1. Temporalis 

2. Lateral pterygoid 

3. Medial pterygoid 

4. Ramus of mandible 

5. Superficial layer of deep eervieal faseia 

6. Inferior eonstrietor 

7. Middle eonstrietor 

8. Peritonsillar spaee 

9. Superior eonstrietor 

10. Buccopharyngeal faseia 

11. Lateral pharyngeal spaee 

The lateral pharyngeal spaee is the lateral portion of the 
retropharyngeal spaee that extends around the pharynx. Posteriorly, 
it is bounded by the earotid sheath, which separates it from the 
retropharyngeal spaee. It extends superiorly to the base of the skull 
and inferiorly to the level of the hyoid bone, where it blends to the 
faseia of the submandibular gland and the faseia of the posterior 
belly of the digastrie and the stylohyoid mm. It extends as far 
anteriorly as the pterygomandibular raphe and is loeated immediately 
medial to the mastieator spaee and lateral to the pharynx. 

The lateral pharyngeal spaee is a problematie area because it is a 
route that infeetions from a variety of areas ean use. Because of the 
proximity to the submandibular gland, mastieator spaee, and 
peritonsillar spaee, infeetions in these areas are a potential route of 
infeetion spread. One of the most eommon routes of infeetion spread 
is from the lateral pharyngeal spaee into the danger spaee that 
communicates with the mediastinum. 
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1. Superciliary areh 

2. Philtrum 

3. Mental protuberance 

4. Angle of jaw (mandible) 

5. Ala of nose 

The faee is the area bordered within the hairline, the anterior border 
of the auricles, and the ehin. The faee eomprises the eyes, nose, 
mouth, muscles of faeial expression, muscles of mastieation, parotid 
gland, trigeminal n., and faeial n. 

The bones of the faeial skeleton include: 

• Frontal bone 

• Zygomatie bone (zygoma) 

• Maxilla 

• Palatine bone 

• Nasal bone 

• Mandible 
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Sealp 
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Sealp 


1. Galvaria 

2. Pericranium 

3. Loose areolar eonneetive tissue 

4. Galea aponeurotica 

5. Gonneetive tissue 

6. Skin 

7. Superior sagittal sinus 

8. Emissary v. 

There are 5 layers to the sealp: skin, eonneetive tissue, galea 
aponeurotica, loose areolar eonneetive tissue, and pericranium. The 
skin is the thiekest layer and eontains the hair follieles. The 
eonneetive tissue layer is the loeation for arteries, veins, and nerves 
of the sealp. Emissary vv. eonneet this layer to the dural venous 
sinuses, providing a ehannel for infeetions to spread. Head wounds 
that pieree the skin and eonneetive tissue layers bleed profusely. 

The galea aponeurotica, or aponeurosis, is continuous with the 
oeeipitofrontalis m. It blends laterally with the temporal faseia. Head 
wounds that pieree the skin, eonneetive tissue, and aponeurosis 
layers bleed and gape open from the pull of the 2 bellies of the 
oeeipitofrontalis. The skin, eonneetive tissue, and aponeurosis layers 
are adherent and often ealled “sealp proper.” The loose areolar 
eonneetive tissue layer is thin and mobile and helps form a 
subaponeurotic layer. This layer allows substances such as baeteria 
and blood to pass freely and separates with sealp avulsion. The 
pericranium is the final layer and eovers the outer surface of the 
cranium. 
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Arteries of the Sealp 
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Arteries of the Sealp 


1. Superficial temporal a. 

2. Supraorbital a. 

3. Supratrochlear a. 

4. External earotid a. 

5. Internal earotid a. 

6. Posterior auricular a. 

7. Oeeipital a. 

The sealp is highly vascularized as the vessels anastomose freely. 
The sealp is supplied by 5 arteries that are derived from the internal 
and the external earotid aa.: 

• Supratrochlear 

• Supraorbital 

• Superficial temporal 

• Posterior auricular 

• Oeeipital 

The supratrochlear a. arises from the ophthalmie braneh of the 
interna! earotid. It exits the orbit at the medial angle aeeompanied by 
the supratrochlear n. and aseends on the sealp to anastomose with 
the eontralatera! supraorbital and supratrochlear aa. The supraorbital 
branehes from the ophthalmie a. passes through the supraorbital 
foramen (noteh) and aseends superiorly along the sealp to 
anastomose with the supratrochlear and superficial temporal aa. The 
superficial temporal is 1 of the 2 terminal branehes of the external 
earotid. It travels superiorly and is joined by the auriculotemporal n. 

It anastomoses with most other branehes supplying the sealp. The 
posterior auricular arises within the parotid gland and passes 
superiorly between the mastoid proeess and the eartilage of the ear 
to anastomose with the superficia! temporal and oeeipital aa. The 
oeeipita! branehes and passes posteriorly along the mastoid proeess, 
making a groove on the bone. It aseends and anastomoses with the 
posterior auricular and superficial temporal aa. 
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Sensory Nerves of the Sealp 
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Sensory Nerves of the Sealp 


1. Supraorbital n. 

2. Supratrochlear n. 

3. Zygomatieotemporal n. 

4. Auriculotemporal n. 

5. Lesser oeeipital n. 

6. Third oeeipital n. 

7. Greater oeeipital n. 

Sensory supply to the sealp is derived from all 3 divisions of the 
trigeminal n., branehes of the eervieal plexus, and upper eervieal 
dorsal rami. These nerves travel in the sealp’s eonneetive tissue 
layer. Sensory innervation to the sealp is supplied by the 7 nerves 
listed above. 

The ophthalmie division of the trigeminal n. provides 2 branehes to 
the anterior part: supratrochlear and supraorbital nn. The maxillary 
division of the trigeminal has 1 braneh that supplies the sealp: the 
zygomatieotemporal n. The mandibular division of the trigeminal n. 
has 1 braneh that supplies the sealp: the auriculotemporal n. This 
nerve aeeompanies the superficial temporal vessels along the side of 
the head. The eervieal plexus has 1 braneh that innervates the sealp: 
the lesser oeeipital (from the ventral ramus of C2). Two branehes 
originate from the dorsal rami: the greater oeeipital n. (from the 
dorsal ramus of C2) and the third oeeipital n. (from the dorsal ramus 
of C3). 
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Muscles of Faeial Expression 
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Muscles of Faeial Expression 
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Muscles of Faeial Expression 



Sealp and Faee 


5-8 


















Muscles of Faeial Expression 


1. Depressor anguli oris 

2. Depressor labii inferioris 

3. Mentalis 



DEPRESSOR ANGULI 
ORIS 

DEPRESSOR LABII 
INFERIORIS 

MENTALIS 

Orígín 

Mandible along area 
near external oblique line 

Mandible (inferior to 
mental foramen) 

ineisive fossa of 
mandible 

Insertion 

Angle of mouth 

Some fibers blend and 
provide origin for 
orbicularis oris 

Fibers blend and 
provide origin for 
orbicularis oris 

Skin of lower 
lip 

Aetions 

Depresses eorners of 
mouth 

Depresses lovver lip 

Protrudes 
lower lip 

Nerve 

Faeial n.—buccal and 
mandibular branehes 

Faeial n.— 
mandibular braneh 

Faeial n.— 
mandibular 
braneh 

eomment 

Antagonizes levator 
anguli oris 

Fibers of depressor 
anguli oris overlap 
fibers of depressor 
labii inferioris 

Dsed in pouting 
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Muscles of Faeial Expression 
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Muscles of Faeial Expression 


1. Proeems 

2. Nasalis 

3. Depressor septi nasi 



PROCERUS 

NASALIS 

DEPRESSOR 

SEPTI 

Orígín 

Nasal bone 

Lateral nasal eartilage 

Gompressor naris— 
maxilla 

Dilator naris— 
maxilla 

Maxilla 

Insertion 

Skin of bridge of the 
nose 

Gompressor naris— 
eompressor naris 
of opposite side 
Dilator naris—nasal 
eartilage 

Nasal septum 

Aetions 

Brings skin together 
producing 
transverse vvrinkles 
on bridge of the 
nose 

Gompressor naris— 
eompresses 
nostril 

Dilator naris— 
dilates the nostril 

Dravvs nasal 
septum anteriorly 
to eonstriet 
nostril 

Nerve 

Faeial n.—temporal 
branehes 

Faeial n.—buccal 
braneh 

Faeial n.—buccal 
braneh 

eomment 

Partially excised in 
some faeelift 
procedures 
(rhytideetomy) 

These muscles are 
quite variable and 
oeeasionally 
absent 

Antagonistie to 
dilator naris 
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Muscles of Faeial Expression 
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Muscles of Faeial Expression 


1. Orbiculahs oculi (orbital) 

2. Orbicularis oculi (palpebral) 

3. Corrugator supercilii 



ORBICULARIS OCULI 

CORRUGATOR 

SUPERCILII 

Orígín 

Orbital—frontal proeess of maxilla: 
nasal portion of frontal bone; medial 
palpebral ligament 

Palpebral—medial palpebral ligament 
Laerimal—laerimal bone 

Frontal bone 
(supraorbital ridge) 

Insertion 

Orbital—around the orbit 

Palpebral—lateral palpebral raphe 
Laerimal—laerimal faseia around 
laerimal canaliculi 

Middle of eyebrow 

Aetions 

Orbital—^foreible closure of eye 

Palpebral—closure of eyelids gently 
(blinking) 

Laerimal—aid flow of tears 

Draws eyebrows 
mediaíly and inferiorly 

Nerve 

Faeial n.—temporal and zygomatie 
branehes 

Faeial n.—temporal 
braneh 

eomment 

Fat accumulates around the eye as one 
ages and may be removed surgically 
(blepharoplasty) 

Because orbicularis oculi moves skin 
around the eye, its attaehment is 
extremely important 

Fibers of corrugator 
supercilii lie deep to 
orbicularis oculi 
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Arterial Supply to the Faee 


1. What is the origin of the blood supply in red? 

2. What is the origin of the blood supply in blaek? 



Sealp and Faee 


5-12 




Arterial Supply to the Faee 


1. Blood supply from the external earotid a. 

2. Blood supply from the internal earotid a. 

Most of the arterial supply to the faee arises from the superficial 
temporal a. and faeial branehes of the external earotid a. The 
maxillary braneh of the extemal earotid supplies most areas that the 
superficial temporal and faeial branehes do not supply. The internal 
earotid a. supplies the anterior portion of the forehead and dorsal 
surface of the nose via ophthalmie a. branehes. The arteries of the 
faee anastomose freely. 
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Arterial Branehes of the Faee 
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Arterial Branehes of the Faee; 

Maxillary Derivatives 
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Arterial Branehes of the Faee: 
Maxillary Derivatives 
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Arterial Branehes of the Faee; 
Ophthalmie Derivatives 
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Arterial Branehes of the Faee: 
Ophthalmie Derivatives 


1. Supraorbital a. 

2. Supratrochlear a. 

3. Dorsal nasal a. 

4. External nasal a. 


ARTERY 

COURSE 

Ophthalmie 

Braneh of internal earotid a. 

Enters orbit through optie foramen immediately inferior and 
lateral to optie n. 

Grosses optie n. to reaeh medial part of the orbit 

VVithin orbit, besides the orbital branehes, it gives rise to 5 
major branehes that supply the faee—supratrochlear, 
supraorbital, laerimal, anterior ethmoid, dorsal nasal 

Supratrochlear 

Exits orbit at medial angle aeeompanied by supratrochlear n. 
Aseends on sealp anastomosing with supraorbital and 
supratrochlear aa. from opposite side 

Supraorbital 

Arises as ophthalmie a. passes optie n. 

Passes on medial side of levator palpebrae superioris and 
superior rectus mm. to join supraorbital n. 

Passes through supraorbital foramen (noteh) and aseends 
superiorly along sealp 

Anastomoses with supratrochlear and superficial temporal aa. 

External nasal 

Terminal braneh of anterior ethmoid a. 

Supplies area along external nose at junction of nasal bone 
and lateral nasal eartilage 

Dorsal nasal 

Terminal branehes of ophthalmie a. 

Exits orbit along superomedial border along with 
infratroehlear n. 

Supplies area along the bridge of the nose 
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Venous Drainage to the Faee 
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Venous Drainage to the Faee 


1. Angular v. 

2. Superior labial v. 

3. Inferior labial v. 

4. Faeial v. 

Faeial veins have a similar distribution pattern to that for the arteries. 
They are highly variable, hovvever, and they eonneet to the deeper 
vessels, such as the pterygoid plexus and cavernous sinus. The 
venous drainage of the faee ean be divided into superficial, deep, 
and communicating veins. 

Major Superficíal Veins 


VEIN 

COURSE 

Faeial 

Beglns as angular v. and passes inferiorly along the side of 
the nose reeeiving the small lateral nasal v., while 
continuing posteroinferiorly aeross the angle of the mouth 
to the eheek reeelvlng superior and inferior labial vv. 

VVhile passing toward mandible, deep faeial v. eonneets it to 
pterygoid plexus 

In submandibular triangle, it joins anterior braneh of 
retromandibular v. to form eommon faeial v. 

Has no valves that ean allow blood to backflow 

Superior labial 

Drains upper lip and joins faeial v. 

Inferior labial 

Drains lower lip and joins faeial v. 

Angular 

Forms from confluence of supraorbital and supratrochlear 
vv. along medial part of the eye 

Travels along the lateral side of nose to beeome faeial v. 
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Venous Drainage to the Faee 
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Venous Drainage to the Faee 


1. Supratrochlear v. 

2. Supraorbital v. 

3. Mental v. 

4. Superficia! temporal v. 

5. Transverse faeial v. 


Major Super 

fieíal Veins 

VEIN 

COURSE 

Supraorbital 

Begins on forehead vvhere it communicates with superficial 
temporal and passes inferiorly superficial to frontalis m. and 
joins supratrochlear at the medial angle of the orbit to form 
angular vv. 

Supratrochlear 

Begins on forehead where it communicates with superficial 
temporal vv. and passes inferiorly along forehead parallel 
with vein of opposite side 

At the medial angle of the orbit it joins supraorbital to form 
angular v. 

Superficial 

temporal 

Deseends posterior to zygomatie root of temporal bone 
alongside auriculotemporal n. to enter substance of parotid 
gland 

Unites with maxillary to form retromandibular v. 

Transverse 

faeial 

Travels posteriorly to enter parotid gland and join superficial 
temporal 

Mental 

Drains ehin and joins pterygoid plexus 
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Sensory Innervation to the Faee 
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Sensory Innervation to the Faee 


1. Ophthalmie division of the trigeminal n. 

2. Maxillary division of the trigeminal n. 

3. Mandibular division of the trigeminal n. 

4. Branehes from the eervieal plexus 

Many motor and sensory nerves supply the faee. All motor nerves 
are from the faeial n. and supply the muscles of faeial expression. 
Sensory nerves of the faee are derived mainly from the 3 divisions of 
the trigeminal n. (V1, V2, V3). Some sensory branehes are from the 
eervieal plexus. 
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Sensory Innervation to the Faee; 

Ophthalmie Division 
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Sensory Innervation to the Faee; 
Ophthalmie Division 



See book page 177 














Sensory Innervation to the Faee; 

Maxillary Division 
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Sensory Innervation to the Faee 
Maxillary Division 


o 


O 

a 

E 


03 0 ) 

> 4 — 

o o 
o o 

'■*-> '■4-' 

03 03 

E E 
o o 

O) Uì 
>. >. 
N N 


LO 



o 

e 

g 

. . 

> e e 

^ .9 
-Í5 E 

I “ t 

^ N ^ 


O 

03 


é é 4 

1- <M eO 



Seaip and Faee 


5-20 

See book page 177 











Sensory Innervation to the Faee; 

Mandibular Division 
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Sensory Innervation to the Faee; 
Mandibular Division 
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Sensory Innervation to the Faee; 

Gervieal Plexus 



Efferent fìbers 
Afferent fibers 
Propríoeeptive fibers 











Sensory Innervation to the Faee 
eervieal Plexus 


1. Transverse eervieal n. 

2. Great auricular n. 


NERVE 

SOURCE 

COURSE 

Great auricular 

Arises from eervieal 
plexus formed by 
contributions of C2 
and C3 ventral rami 

After passing posterlor to 
sternoeleidomastoid at Erb’s point, 
It aseends along 

sternoeleidomastoid dividlng into 
anterior and posterior branehes 
Anterior braneh continues along 
superflcial aspeet of parotld 
gland’s inferior part 

Innervates superficial and Inferior 
portlons of parotid gland 

Transverse 

eervieal 

Arises from eervieal 
plexus formed by 
contributions of C2 
and C3 ventral rami 

After passing posterlor to 
sternoeleidomastoid at Erb’s point, 
It erosses sternoeleidomastoid to 
pass anteriorly tovvard neek 
Perforates investing layer of deep 
eervieal faseia dividing deep to 
platysma into aseending and 
deseending branehes 

Innervates skin to anterolateral region 
of neek and lower faee around 
mandible 
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Faeial Nerve 
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Faeial Nerve 


1. Parotid gland 

2. Posterior auricular n. 

3. Nerve to posterior belly of digastrie and stylohyoid braneh 

4. Gervieal braneh 

5. Marginal mandibular braneh 

6. Buccal branehes 

7. Parotid duct 

8. Zygomatie branehes 

9. Temporal branehes 

The faeial n. is the nerve of the 2nd pharyngeal areh. It exits the 
stylomastoid foramen and gives rise to the posterior auricular n. 
before entering the parotid fossa by passing betvveen the stylohyoid 
m. and posterior belly of the digastrie m. Small muscular branehes 
innervate the stylohyoid, the posterior belly of the digastrie, and the 
auricularis mm. In the fossa, it splits the parotid gland into a 
superficial lobe and a deep lobe that are eonneeted by an isthmus. 
VVithin the gland, it divides into temporofaeial and eervieofaeial 
trunks. The trunks form a loop anterior to the gland superficial to the 
parotid duct and give rise to 5 major branehes before emerging from 
the gland: 

• Temporal 

• Zygomatie 

• Buccal 

• Marginal mandibular 

• Gervieal 
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eiinieal Gorrelate 


VVhat Is the eondition? 

Case Presentation: Intense pain along the 
distribution of the maxillary division of the 
trigeminal when washing tfie faee. 



Ophthalmie n. zone 


Gommon 
trígger poínts 


Mandibnlar n. zone 
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eiinieal Gorrelate 


Trigemínal Neuralgia 

Trigeminal neuralgia also is ealled tie douloureux and usually affeets 
the maxillary (V2) or mandibular (V3) division of the trigeminal n. It 
rarely affeets the ophthalmie division (V1). Bilateral involvement 
suggests other faetors, such as multiple selerosis, and is more 
eommon in the 5th and 6th deeades of life. The cause is unknown— 
theories involve nerve irritation from abnormal vascularity or tumor 
eompression or a nerve injury. 


eiinieal Manifestations 

There are periods of intense (lasting 1-2 minutes), paroxysmal pain 
along 1 of the divisions of the trigeminal n., which are usually 
unilateral. The pain normally is initiated by a particular sensory 
stimulus, such as light touch (putting on makeup, washing the faee, 
shaving, a light breeze), mastieation, or brushing teeth. 


Treatment 

Gommonly, trigeminal neuralgia is treated pharmaeologieally with 
anticonvulsants, such as earbamazepine (Tegretol). If drug therapy is 
unsuccessful, neurosurgery may be required, such as percutaneous 
radiofrequency rhizotomy of the nerve, glyeerol injeetion of the 
trigeminal ganglion, or nerve deeompression. Alternative and 
eomplementary medieine treatments have included acupuncture and 
meditation. 
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eiinieal Gorrelate 


VVhat is the eondltion? 

Infeetions vvithin the cavernous sinus ean cause 
the dangerous eondition depieted belovv. 




Periorbital edema and 
ophthalmoplegia 


Netvvork of valveless 
veins allovvs migration 
of septie thrombi from 
sinus or orbit sites 
to cavernous sinus 


Involvement of eranial 
nerves (111, IV, V, and VI) 
resolts in ophthalmoplegia 
and faeial analgesia 


Enlarged vein 


Periorbital 

edema 


JOhNA.CRA 
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Cavernous Sinus Syndrome 

Cavernous sinus syndrome is a pathologiea! eondition involving the 
cavernous sinus that is often caused by a thrombosis, tumor, 
aneurysm, fistula, or trauma. When caused by a thrombosis, the 
syndrome usually occurs as a sepsis from the eentral portion of the 
faee or paranasal sinuses from their eonneetion to the cavernous 
sinus. Before the advent of antibioties, death was the normal 
outcome from the sepsis. It affeets the eontents of the cavernous 
sinus, including: 

• Internal earotid a. with sympatheties 

• CN III 

• CN IV 

• CN V1 

• CN V2 

• CN VI 

eommon elinieal manifestations include: 

• Ophthalmoplegia with diminished pupillary light reflexes 

• Venous eongestion leading to periorbital edema 

• Exophthalmos 
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Reeess of the Parotid Fossa 


Horizontal seetion below lingola of mandible (soperior view) 
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Reeess of the Parotid Fossa 


1. Digastrie m. (posterior belly) 

2. Sternoeleidomastoid 

3. Superficial layer of deep eervieal faseia 

4. Deep layer of deep eervieal faseia 

5. Parotid gland 

6. Faeial n. 

7. Masseter 

8. Ramus of mandible 

9. Medial pterygoid 

10. Stylohyoid 


BORDERS 

STRUCTURES 

Anterior 

Masseter 

Ramus of mandible 

Anteromedially 

Medial pterygoid 

Stylomandibular faseia 

Medial 

Styloid proeess superomedially 

Transverse proeess of atlas inferomedially 

Posteromedially 

Stylohyoid 

Posterior belly of digastrie 

Posterior 

Mastoid proeess of temporal bone 

Sternoeleidomastoid 

Lateral 

Investing layer of deep eervieal faseia helping form the 
capsule 

Superior 

External acoustic meatus 

Gondylar head of mandible articulating in glenoid fossa 

Inferior 

Angular traet of Eisler found betvveen angle of the mandible 
and sternoeleidomastoid 
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Vascular Supply: Parotid Fossa 



Soalp and Faoe 













Vascular Supply: Parotid Fossa 


1. Transverse faeial a. 

2. Superficia! temporal a. 

3. Maxillary a. 

4. Posterior auricular a. 

5. Aseending pharyngeal a. 

6. External earotid a. 

The parotid fossa is supplied by the external earotid a. and 4 of its 
branehes. VVithin the parotid gland, it gives branehes to the gland 
and the posterior auricular a. The posterior auricular a. passes 
superiorly betvveen the mastoid proeess and eartilage of the ear. The 
maxillary a. begins posterior to the neek of the mandible and travels 
anteromedially betvveen the sphenomandibuiar ligament and the 
ramus of the mandible. On exiting the parotid gland, it passes either 
superficial or deep to the lateral pterygoid m. The superficial 
temporal a. begins posterior to the neek of the mandible and travels 
superiorly as a continuation of the externa! earotid a. and is joined by 
the auriculotemporal n. The last braneh i s the transverse faeial a., 
vvhieh arises from the superficial temporal a. before it exits the 
parotid gland. It passes transversely to exit the gland and travels 
immediately superior to the parotid duct aeross the masseter m. and 
faee. 
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Major Structures of the Parotid Fossa 



Sealp and Faee 

















Major Structures of the Parotid Fossa 


1. Parotid gland 5. 

2. Posterior auricular n. 6. 

3. Nerve to posterior digastrie 7. 

and stylohyoid mm. 8. 


4. Gervieal branehes of faeial n. 9. 


Mandibular branehes of faeial n. 
Buccal branehes of faeial n. 
Parotid duct 

Zygomatie branehes of faeial n. 
Temporal branehes of faeial n. 


Parotid Gland 

The parotid gland is the largest of the major salivary glands and is 
entirely serous in seeretion. It is pyramid-shaped, with up to 5 
proeesses. The capsule is from the deep eervieal faseia; >75% of the 
parotid gland overlies the masseter m., and the rest is 
retromandibular. It drains into the oral eavity via the parotid duct 
(Stensen’s duct), which passes through the buccinator into the oral 
eavity opposite the 2nd maxillary molar. 

Faeial Nerve 

The faeial n. exits the stylomastoid foramen and gives rise to the 
posterior auricular n. It enters the parotid fossa and small muscular 
branehes innervate the stylohyoid, the posterior belly of the digastrie, 
and the auricularis mm. It divides the parotid gland into superficial 
and deep lobes that are eonneeted by an isthmus. VVithin the gland, 
the faeial n. divides into temporofaeial and eervieofaeial trunks. The 
trunks form a loop anterior to the gland superficial to the parotid 
duct and give rise to 5 major branehes before emerging from the 
gland: Temporal, zygomatie, buccal, mandibular, eervieal. 

Although it passes through the parotid gland, the faeial n. does not 
provide any innervation to it. 
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Sensory Nerves of the Parotid Gland 
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Sensory Nerves of the Parotid Gland 


1. Auriculotempora! n. 

2. Great auricular n. 

The parotid gland is supplied by 2 major sensory nerves: the great 
auricular n. of the eervieal plexus and the auriculotemporal n. from 
the mandibular division of the trigeminal n. The great auricular n. 
arises from the contributions of the C2 and C3 ventral rami. It passes 
posterior to the sternoeleidomastoid at Erb’s point and aseends 
along the sternoeleidomastoid m., dividing into anterior and posterior 
branehes. The anterior braneh continues along the superficia! aspeet 
of the inferior part of the parotid gland. It supplies the parotid gland’s 
superficial and inferior portions. The auriculotemporal n. often arises 
as 2 roots surrounding the middle meningeal a. that unite. The nerve 
passes inferior to the lateral pterygoid toward the neek of the 
mandible and continues posterior to the neek of the mandible to 
aseend with the superficial temporal a. The nerve supplies the 
parotid giand’s deep and superior portions. 


Sealp and Faee 


5-29 

See book page 192 




eiinieal Gorrelate 


VVhat ís the eonditìon? 

Symptoms: 

• Svveating anterior to the ear on eating 

• Flush in area anterior to the ear on eating 
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Frey’s Syndrome 

Frey’s syndrome is caused by regeneration of the auriculotemporal 
autonomic fibers in an abnorma! fashion, innervating the sweat 
glands near the parotid gland after a parotideetomy. Symptoms 
include sweating and redness in the distribution of the 
auriculotemporal n. during eating. Diagnosis is via Minor’s stareh 
iodine test, which ereates a dark spot over the gustatory sweating 
area. Treatments include tympanie neurectomy (severing the 
parasympathetie eomponent) and the topieal antieholinergie 
glyeopyrrolate (Robinul). 
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eiinieal Gorrelate 





VVhat is the eondition? 

Case Presentation: A patient presents vvith 
unilateral paralysis of the faeial muscles on 
the left siefe of the faee. The patient is unable 
to vvink, vvrinkle the forehead, or elose the 
eye on the left side. 




In patient's attempts 
to smile or bare teeth, 
mouth dravvs to 
unaffected side. 


Hyperacusia: patient holds phone 
away from ear because of painful 
sensitivity to sound 
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Bell’s Palsy 

Bells’ palsy is a uni!ateral faeial paralysis resulting from faeial n. {CN 
VII) damage. In approximately 80% of eases, the etiology is unclear. 
Evidenee suggests, hovvever, herpes simplex virus (HSV-1) infeetion 
is a cause. It is proposed that when the virus beeomes aetive at the 
faeial n., if the inflammation is in the bony faeial eanal, limited room 
for expansion results in nerve eompression. Baeterial infeetions also 
have been implieated as a cause. In some eases of otitis media, 
baeteria may enter the faeial eanal, and any resulting inflammatory 
response could eompress the faeial n. 

Mild eases of Bell’s palsy produce a faeial n. neurapraxia, and the 
prognosis for eomplete reeovery is good, usually within 2-3 weeks. In 
more moderate eases, an axonotmesis may occur, producing 
wallerian degeneration, and full reeovery may take 2-3 months. In a 
few eases, function is never eompletely reeovered. 
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eiinieal Gorrelate 


VVhat is the eondition? 

Case Presentation: A patient presents vvith a 
laeeration to the skin over the parotid area. The 
laeeration communicates the skin to the parotid 
gland. VVhat eommon eonditions represented by 
this figure may result? 


Parotid gland 



Sealp and Faee 





eiinieal Gorrelate 


Fistulae and Sialoeeles 

A parotid fistula is a communication betvveen the skin and the 
parotid gland or duct that may lead to the formation of a sialoeele, a 
eyst filled with a eolleetion of mucoid saliva in the tissues 
surrounding the gland. Parotid fistulae and sialoeeles often occur as 
a result of trauma, but also may be caused by reseetion or injury of 
the duct or 1 of its branehes during operation for eaneer of the 
eheek or faee; removal of parotid tumors; removal of primary or 
seeondary malignant tumors that ulcerate the skin, or ineision and 
drainage for acute baeterial parotitis, ulceration, and infeetion 
assoeiated with large salivary calculi. Fistulae may develop after a 
mastoid or fenestration operation, may be eongenital, or may 
develop as a result of infeetion (aetinomyeosis, tuberculosis, syphilis, 
cancrum oris). 

Fistulae that lead direetly into the oral eavity often need no 
treatment, whereas fistulae on the skin may or may not need surgical 
intervention. Antieholinergies are useful agents to diminish the 
salivation during treatment. Sialoeeles often resolve with aspiration or 
eompression and normally do not require drain plaeement. Injury to 
the parotid gland or duct should be repaired to prevent formation of 
fistulae and sialoeeles. 


Sealp and Faee 


See book page 202 





Fossae of the Deep Faee 

Plates 6-1 to 6-31 


Temporal and Infratemporal Fossae 

6-1 Borders and Structures: Temporal Fossa 

6-2 Borders and Structures: Infratempora! Fossa 

6-3 Gontents of the Infratemporal Fossa 

6-4 Arteries of the Temporal Fossa 

6-5 Veins of the Temporal Fossa 

6-6 Sensory Nerves of the Temporal Fossa 

6-7 Maxillary Artery 

6-8 First Part of the Maxillary Artery 

6-9 Seeond Part of the Maxillary Artery 

6-10 Veins of the Infratemporal Fossa 

6-11 Motor Branehes of the Mandibular Nerve 

6-12 Sensory Branehes of the Mandibular Nerve 

6-13 Autonomic and Taste Nerves in the Infratemporal 

Fossa 

Mnseles of Mastieation 
6-14 Muscles of Mastieation 

6-15 Muscles of Mastieation 

6-16 Muscles of Mastieation 

6-17 Muscles of Mastieation 

6-18 Arteries of the Muscles of Mastieation 
6-19 Nerves of the Muscles of Mastieation 


Netter’s Advaneed Head and Neek Flash Cards 





Fossae of the Deep Faee 

Plates 6-1 to 6-31 


Temporomandibular Joint 
6-20 eompartments of the Temporomandibular Joint 
6-21 Capsule and Gollateral Ligaments of the 
Temporomandibular Joint 

6-22 Extrinsic Ligaments of the Temporomandibular 
Joint 

6-23 Arteries of the Temporomandibular Joint 
6-24 Veins of the Temporomandibular Joint 
6-25 Sensory Nerves of the Temporomandibular Joint 
6-26 eiinieal Gorrelate 
6-27 eiinieal Gorrelate 

Pterygopaiatine Fossa 
6-28 Pterygopalatine Fossa 
6-29 Nerves of the Pterygopalatine Fossa 
6-30 Nerves of the Pterygopalatine Ganglion 
6-31 Arteries of the Pterygopalatine Fossa 


Table of Contents 




Borders and Structures; 

Temporal Fossa 



Fossae of the Deep Faee 


6-1 
















Borders and Structures 
Temporal Fossa 


1. Squamous part of the temporal bone 

2. Inferior temporal line 

3. Superior temporal line 

4. Pterion 

5. Greater wing of the sphenoid 

6. Zygomatie proeess of the frontal bone 

7. Frontal proeess of the zygomatie bone 

8. Zygomatie areh 

The temporal fossa is related to the temple of the head and 
communicates with the infratemporal fossa beneath the zygomatie 
areh. 


BORDERS 

STRUCTURES 

Superior 

Superior temporal line of skull 

Inferior 

Zygomatie areh 

Anterior 

Frontal proeess of zygoma 

Zygomatio proeess of frontal bone 

Posterior 

Superior temporal line of skull 

Floor 

Frontal, greater wing of sphenoid 

Parietal and squamous part of temporal bones (including pterion) 
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Borders and Structures; 
Infratemporal Fossa 



Infratemporal fossa 
exposed by removal 
of zygomatie areh — 
and mandible 
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Borders and Structures; 

Infratemporal Fossa 

1. Infratemporal surface of the maxilla 

2. Pyramidal proeess of the palatine 

3. Pterygomaxillary fissure 

4. Styloid proeess 

5. Lateral plate of the pterygoid proeess 

6. Greater wing of the sphenoid bone 

The infratemporal fossa is an irregularly shaped fossa inferior and 
medial to the zygomatie areh that communicates with the 
pterygopalatine fossa at the pterygomaxillary fissure. 


BORDERS 

STRUCTURES 

Lateral 

Ramus of mandible and eoronoid proeess of mandible 

Medial 

Lateral pterygoid plate of sphenoid, superior eonstrietor m., and 
pyramidal proeess of palatine bone 

Superior 

Infratemporal surface of greater wing of sphenoid with foramen 
ovale and foramen spinosum 

Anterior 

Posterior portion of maxilla 

Posterior 

Styloid proeess and eondylar proeess of mandible 

Inferior 

No anatomieal floor; boundary of fossa ends where medial 
pterygoid attaehes to mandible 
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eontents of the Infratemporal Fossa 
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eontents of the Infratemporal Fossa 


1. Maxilla 

2. Lateral pterygoid plate 

3. Greater wing of the sphenoid 

4. Foramen ovale 

5. Foramen spinosom 

6. Styloid proeess 

7. Pyramidal proeess of the palatine 

The infratemporal fossa is an irregularly shaped fossa inferior to that 
eontains a series of muscles, vessels, and nerves. 

Muscles include: 

• Temporalis 

• Lateral pterygoid 

• Medial pterygoid 

Arteries include the maxillary a. and its branehes. 

Veins include the pterygoid p!exus of veins and tributaries. 

Nerves include: 

• Mandibular division of the trigeminal 

• Posterior superior alveolar 

• Ghorda tympani braneh of the faeial 

• Otie ganglion 

• Lesser petrosal 
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Arteries of the Temporal Fossa 
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Arteries of the Temporal Fossa 


1. Middle temporal aa. 

2. Posterior deep temporal a. 

3. Anterior deep temporal a. 

4. Superficial temporal a. 


ARTERY 

SOURCE 

COURSE 

Superficial 

temporal 

Terminal braneh of 
external earotid 
that arises vvithin 
parotid gland 

VVithin the substance of parotid gland, 
it gives off a transverse faeial a. and 
emerges from superior part of parotid 
gland posterior to temporomandibular 
joint (TMJ) and anterior to external 
auditory meatus to travel superficially 
with the auriculotemporal n. along the 
side of the head, eventually dividing 
into anterior and posterior branehes 
Immediately superior to the root of 
zygomatie areh, it gives rise to 
middle temporal a., which pierees 
deep into temporalis faseia and m. 

Middle 

temporal 

Superficial temporal 
a. after it passes 
superior to root of 
zygomatie areh 

Passes deep into temporalis faseia and 
temporalis m. where it anastomoses 
with anterior and posterior deep 
temporal vessels 

Anterior and 
posterior 
deep 
temporal 

Branehes of 2nd part 
of maxillary a. 

Pass between skull and temporalis m. 
to supply temporalis m. throughout 
their course 

VVhile aseending, they anastomose with 
middle temporal a. 
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Veins of the Temporal Fossa 
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Veins of the Temporal Fossa 


1. Anterior deep temporal v. 

2. Posterior deep temporal v. 

3. Middle temporal vv. 

4. Superficial temporal v. 

5. Maxillary v. 

There are 5 major veins that drain the temporal fossa: 

• Antehor deep temporal 

• Posterior deep temporal 

• Superficial temporal 

• Middle temporal 

• Maxillary 

The superficial temporal v. begins at the vertex and lateral aspeet of 
the skull and forms a venous plexus on the sealp by communicating 
with the supraorbital, posterior auricular, oeeipital, and eorresponding 
veins from the opposite side. They form an anterior and a posterior 
braneh of the superficial temporal v. that passes inferiohy 
immediately anterior to the artery. It enters the parotid gland, where 
it reeeives the transverse faeial v. and joins the maxillary v. to form 
the retromandibular v. The middle temporal v. arises deep within the 
temporalis m. and faseia and anastomoses with the anterior and 
posterior deep temporal vv., which drain into the pterygoid plexus of 
veins and communicate with the middle temporal v. 
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Sensory Nerves of the Temporal Fossa 



Lateral 
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Sensory Nerves of the Temporal Fossa 


1. Auriculotemporal n. 

2. Posterior division of the mandibular n. 

3. Anterior division of the mandibular n. 

4. Posterior deep temporal n. 

5. Anterior deep temporal n. 

Two eranial nerves provide innervation to the temporal fossa—the 
trigeminal and faeial nn. The trigeminal n. enters the infratemporal 
fossa through the foramen ovale. It divides into anterior and posterior 
divisions that are continuous with the temporal fossa. The anterior 
and posterior deep temporal nn. arise from the anterior division and 
pass immediately superior to the lateral pterygoid to follow a path 
between the skull and the temporalis m. while innervating it. The 
auriculotemporal n. arises from the posterior division of the trigeminal 
n. in the infratemporal fossa as 2 roots that surround the middle 
meningeal artery and enters the temporal fossa as it passes 
superiorly to run with the superficial temporal vessels within the 
parotid giand and eventually along the lateral aspeet of the head. 
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Maxillary Artery 
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Maxillary Artery 


1. Pterygomaxillary fissure 

2. External earotid a. 

3. Maxillary a. 

4. Superficial temporal a. 

The maxillary a. is the larger of the 2 terminal branehes of the 
external earotid a. (superficial temporal a.). It arises posterior to the 
eondylar neek of the mandible vvithin the parotid gland and exits the 
parotid gland and passes anteriorly betvveen the ramus of the 
mandible and the sphenomandibular ligament vvithin the 
infratemporal fossa. The maxillary a. takes a course that is either 
superficial or deep to the lateral pterygoid m. until reaehing the 
pterygopalatine fossa via the pterygomaxillary fissure. It supplies the 
deep structures of the faee and may be divided into 3 parts as it 
passes medially through the infratempora! fossa: 

• 1st part—mandibular part 

• 2nd part—pterygoid part 

• 3rd part—pterygopalatine part 
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First Part of the Maxillary Artery 
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First Part of the Maxillary Artery 


1. Aeeessory meningea! a. 

2. Middle meningeal a. 

3. Anterior tympanie a. 

4. Deep auricular a. 

5. Inferior alveolar a. 

The Ist part of the maxillary a. passes betvveen the ramus of the 
mandible and the sphenomandibular ligament. It lies parallel to and 
inferior to the auriculotemporal n. and erosses the inferior alveolar n. 
to pass on the inferior border of the lateral pterygoid m. The first part 
of the maxillary a. gives rise to 5 branehes: 

• Deep auricu!ar 

• Anterior tympanie 

• Middle meningeal 

• Aeeessory meningeal 

• Inferior alveolar 

The deep auricular lies in the parotid gland, posterior to the TMJ, 
where it gives branehes to supply the TMJ. The anterior tympanie is 
given off in the same region as the deep auricular and passes 
superiorly immediately posterior to the TMJ. It enters the tympanie 
eavity through the petrotympanie fissure and aids in supplying the 
tympanie membrane. The middle meningea! passes superiorly 
between the sphenomandibular ligament and the lateral pterygoid 
between the 2 roots of the auriculotemporal n. to the foramen 
spinosum. In the middle eranial fossa, it passes anteriorly in a groove 
on the greater wing of the sphenoid, dividing into an anterior and 
posterior braneh. The aeeessory meningeal arises from the maxillary 
or middle meningeal and enters the sku!l through the foramen ovale 
to supply the trigeminal ganglion and dura mater. The inferior 
alveolar deseends inferiorly following the inferior alveolar n. to enter 
the mandibular foramen and supply the mandible. 
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Seeond Part of the Maxillary Artery 
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Seeond Part of the Maxillary Artery 


1. Maxillary a. 

2. Masseterie a. 

3. Posterior deep temporal a. 

4. Anterior deep temporal a. 

5. Lateral pterygoid a. 

6. Buccal a. 

7. Medial pterygoid a. 

The 2nd part of the maxillary a. passes obliquely and 
anterosuperiorly betvveen the ramus of the mandible and insertion of 
the temporalis m. It passes on the superficial surface of the latera! 
pterygoid to travel betvveen the muscle’s 2 heads. The 2nd part of 
the maxillary a. has 5 branehes: 

• Anterior deep tempora! 

• Posterior deep temporal 

• Masseterie 

• Pterygoid 

• Buccal 

The anterior and posterior deep temporal aa. pass betvveen the skull 
and the temporalis m. to supply the temporalis throughout their 
course. The masseterie a. is small and passes laterally through the 
mandibular noteh to supply the deep surface of the masseter m. The 
pterygoid branehes are an irregular number of arteries suppiying the 
pterygoid mm. The buccal a. is a small artery that runs obliquely in 
an anterior direetion betvveen the medial pterygoid m. and the 
insertion of the temporalis m. until it reaehes the outer surface of the 
buccinator m. to supply it. 
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Veins of the Infratemporal Fossa 
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Veins of the Infratemporal Fossa 


1. Pterygoid plexus 

2. Maxillary v. 

3. Retromandibular v. 

4. Superficia! temporal v. 

The main venous drainage of the infratemporal fossa is the pterygoid 
plexus. The plexus is an extensive netvvork of veins that parallel the 
2nd and 3rd parts of the maxillary a. It reeeives branehes that 
eorrespond with the same branehes of the maxillary a. The tributaries 
of the pterygoid plexus eventually eonverge to form a short maxillary 
V., which joins the superficia! temporal v. to form the retromandibular 
V. The pterygoid p!exus communicates with the cavernous sinus, 
pharyngeal venous plexus, faeial v. via the deep faeial v., and 
ophthalmie vv. 
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Motor Branehes of the 
Mandibular Nerve 
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Motor Branehes of the 
Mandibular Nerve 


1. Lateral pterygoid n. 

2. Masseterie n. {cut) 

3. Anterior deep temporal n. 

4. Posterior deep temporal n. 

5. Mylohyoid n. 

The mandibular division of the trigeminal n. has a series of nerve 
branehes within the infratemporal fossa. These branehes are sensory 
and motor in their function. The mandibular division enters the 
infratemporal fossa through the foramen ovale. 

The motor branehes include: 

• Anterior and posterior deep temporal 

• Masseterie 

• Medial pterygoid 

• Lateral pterygoid 

• Mylohyoid 

The anterior and posterior deep temporal nn. follow a path between 
the skull and the temporalis m. while innervating it. The masseterie 
erosses the mandibular noteh with the masseterie a. to innervate the 
masseter m. and provides a small braneh to the TMJ. The braneh to 
the medial pterygoid enters the deep surface of the muscle to 
innervate it. The lateral pterygoid braneh passes into the deep 
surface of the muscle to innervate it. The mylohyoid n. branehes 
from the inferior alveolar n. immediately before it enters the 
mandibular foramen and deseends in a groove on the deep side of 
the ramus to reaeh the mylohyoid and the anterior belly of the 
digastrie mm., which it innervates. 
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Sensory Branehes of the 
Mandibular Nerve 


Lateral vìevv 
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Sensory Branehes of the 
Mandibular Nerve 


1. Auriculotempora! n. 

2. Lingual n. 

3. Inferior alveolar n. 

4. Buccal n. 

5. Posterior superior alveolar n. 

The mandibular division of the trigeminal n., vvhieh enters the 
infratemporal fossa through the foramen ovale, has a series of nerve 
branehes within the infratemporal fossa that are sensory and motor 
in their function. The sensory branehes include: 

• Posterior superior alveolar 

• Buccal 

• Inferior alveolar 

• Lingual 

• Auriculotemporal 

The posterior superior alveolar n. passes through the 
pterygomaxi!lary fissure to enter the infratempora! fossa. It passes on 
the posterior surface of the maxilla and supplies the maxillary sinus 
and maxillary molars. The buccal n. passes anteriorly between the 2 
heads of the lateral pterygoid and deseends to supply the skin over 
the buccinator. After passing through it, it supplies the mucous 
membrane lining its inner surface and the gingiva along the 
mandibular molars. The inferior alveolar n. deseends and enters the 
mandibular foramen to innervate a!l mandibular teeth and the soft 
tissue from the premolars anteriorly to the midline. The lingual n. lies 
medial and anterior to the inferior alveolar n. and is joined by the 
ehorda tympani n. The lingual n. passes ob!iquely to enter the oral 
eavity to supply the mucous membrane of the anterior of the 
tongue and gingiva on the lingua! aspeet of the mandibular teeth. The 
auriculotemporal n. arises in the infratemporal fossa as 2 roots that 
surround the middle meningeal a. and enters the tempora! fossa as it 
travels superiorly to run with the superficial temporal vessels within 
the parotid gland and eventually along the latera! aspeet of the head. 
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Autonomic and Taste Nerves in the 

Infratemporai Fossa 
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Autonomic and Taste Nerves in the 
Infratemporai Fossa 


1. Otie ganglion 

2. Lingual n. 

3. Inferior alveolar n. 

4. Ghorda tympani n. 

5. Auriculotempora! n. 

6. Lesser petrosal n. 

7. Mandibular n. 

The infratemporal fossa has 2 nerves and 1 autonomic ganglion 
loeated vvithin it—the lesser petrosal n., the ehorda tympani n., and 
the otie ganglion. The ehorda tympani n. is a braneh from the faeial 
n. vvithin the tympanie eavity. It earries the preganglionie 
parasympathetie fibers to the submandibular ganglion and taste 
fibers to the anterior Va of the tongue. It exits the petrotympanie 
fissore to join the posterior border of the lingual n. in the 
infratemporal fossa. Because the lingual n. is distributed to the 
anterior Vs of the tongue, the taste fibers from the ehorda tympani 
travel to the taste buds in this region. Autonomic fibers synapse in 
the submandibular ganglion to be distributed to the submandibular 
and sublingual glands. The lesser petrosa! n. arises from the 
tympanie plexus on the promontory of the ear. It earries the 
preganglionie parasympathetie (from the tympanie braneh of CN IX) 
and postganglionie sympathetie (from the earotieotympanie braneh of 
the internal earotid a. plexus) that are traveling to the parotid gland. 
The nerve normally enters the infratempora! fossa by passing through 
the foramen ovale to join the otie ganglion. The otie ganglion is a 
eolleetion of postganglionie parasympathetie nerve eell bodies that 
travel to the auricu!otemporal n. of the trigemina! n. The 
auriculotemporal n. allovvs the postganglionie parasympathetie fibers 
from the otie ganglion to travel with it to be distributed to the parotid 
gland, to cause salivation. 
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Muscles of Mastieation 
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Muscles of Mastieation 


1. Masseter (deep head) 

2. Masseter {superficial head) 



MASSETER (SUPERFICIAL 

HEAD) 

MASSETER (DEEP 
HEAD) 

Orígín 

Inferior border of anterior Vs of 
zygomatie areh 

Medial border of 
zygomatie areh; inferior 
border of posterior Va of 
zygomatie areh 

Insertion 

Angle of mandible; inferior and lateral 
parts of mandibular ramus 

Superolateral mandibular 
ramus: eoronoid proeess 

Aetions 

Elevates mandible 


Nerve 

Masseterie n. from mandibular division 
of trigeminal n. 


eomment 

Parotid duct, transverse faeial a., and 
branehes of faeial n. pass superficial 
to masseter 
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Muscles of Mastieation 
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Muscles of Mastieation 


1. Temporalis 


Orígín 

TEMPORALIS 

Entire temporal fossa—along inferior temporal line including 
temporal faseia 

Insertion 

Goronoid proeess along apex, anterior and posterior borders, 
medial surface, extending inferiorly on anterior border of 
mandibular ramus (temporal erest) to approximately 3rd molar 
tooth 

Aetions 

Elevates mandible 

Retrudes mandible (posterior fibers) 

Nerve 

Anterior and posterior deep temporal nn. from mandibular division 
of trigeminal n. 

eomment 

Main postural muscle that maintains mandible in rest position 
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Muscles of Mastieation 
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Muscles of Mastieation 


1. Superior head of the lateral pterygoid m. 

2. Inferior head of the lateral pterygoid m. 



LATERAL PTERYGOID 
(SUPERIOR HEAD) 

LATERAL PTERYGOID 
(INFERIOR HEAD) 

Orìgín 

Greater wing of sphenoid; 
infratemporal erest 

Lateral surface of lateral 
pterygoid plate 

Insertion 

Articular dise and capsule of TMJ 

Pterygoid fovea on neek of 
the eondyle of the 
mandible 

Aetions 

Depresses mandible 

Protrudes mandible 

Lateral excursion of mandible 

Nerve 

Lateral pterygoid branehes (for eaeh head) of mandibular 
division of trigeminal 

eomment 

Maxillary a. runs superficial or deep to muscle 

Surrounded by pterygoid venous plexus 

Buccal braneh of trigeminal n. passes between 2 heads 
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Muscles of Mastieation 
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Muscles of Mastieation 


1. Deep head of the medial pterygoid m. 

2. Superficial head of the medial pterygoid m. 



MEDIAL PTERYGOID 
(SDPERFieiAL HEAD) 

MEDIAL PTERYGOID 
(DEEP HEAD) 

Orígín 

Maxillary tuberosity: pyramidal proeess 
of palatine 

Medial surface of lateral 
pterygoid plate 

Insertion 

Medial surface of ramus and angle of mandible (pterygoid 
tubercles) 

Aetions 

Elevates mandible 

Protrudes mandible 

Lateral excursion of the mandible 

Nerve 

Medial pterygoid braneh of mandibular division of trigeminal 

eomment 

Deepest muscle of mastieation 
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Arteries of the Muscles of Mastieation 
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Arteries of the Muscles of Mastieation 


1. Masseterie a. 

2. Posterior deep temporal a. 

3. Anterior deep temporal a. 

4. Lateral pterygoid a. 

5. Buccal a. 

6. Medial pterygoid a. 

7. External earotid a. 

8. Maxillary a. 

The arteries that supply the muscles of mastieation arise from the 
2nd part of the maxillary a. (pterygoid part). The anterior and 
posterior deep temporal aa. pass betvveen the skull and the 
temporalis m. supplying it throughout their course. VVhile aseending, 
they anastomose with the middle temporal a. from the superficial 
temporal a. The masseterie a. typieally arises between the neek of 
the mandible and the sphenomandibular ligament. It passes laterally 
through the mandibular noteh with the nerve to supply the deep 
surface of the masseter. An irregular number of branehes supply the 
medial and latera! pterygoid mm. 
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Nerves of the Muscles of Mastieation 


Lateral view 
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Nerves of the Muscles of Mastieation 


1. ehorda tympani n. 

2. Auriculotemporal n. 

3. Mandibular n. 

4. Posterior deep temporal n. 

5. Anterior deep temporal n. 

6. Masseterie n. {cut) 

7. Lateral pterygoid n. 

8. Buccal n. 

The nerves that supply the muscles of mastieation arise from the 
mandibular division of the trigeminal n. After passing through the 
foramen ovale within the infratemporal fossa, the mandibular division 
divides into anterior and posterior divisions. The anterior and 
posterior deep temporal nn. arise from the anterior division and pass 
superior to the lateral pterygoid m. between the skull and the 
temporalis m., while passing deep to the temporalis to innervate it. 
Sometimes the anterior deep temporal n. arises from the buccal n. 
The masseterie n. runs superior to the lateral pterygoid m. and 
continues on the lateral aspeet of the muscle as it approaehes the 
mandible. It passes through the masseterie noteh with the masseterie 
vessels to innervate it. Lateral pterygoid branehes, 1 for eaeh 
muscular head, enter the deep surface of the lateral pterygoid to 
innervate it. The medial pterygoid n. arises from the undivided trunk 
to innervate the muscle. 
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eompartments of the 
Temporomandibular Joint 
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eompartments of the 
Temporomandibolar Joint 


1. Superior head of the lateral pterygoid m. 

2. Superior eompartment 

3. Inferior eompartment 

4. Inferior head of the lateral pterygoid m. 

5. Inferior lamina 

6. Retrodiseal pad 

7. Superior lamina 

8. Articular dise 

The TMJ is a unique joint elassified as a ginglymoarthrodial joint 
because it has hinge and sliding movements. This is due to the 
eompartments of the TMJ. The inferior eompartment of the TMJ is 
loeated betvveen the articular dise and the mandibular eondyle. This 
eompartment permits rotational (hinge) movement, which is the initial 
movement (15-20 mm) made in the depression of the mandible. The 
superior eompartment is loeated between the glenoid fossa and the 
articular dise. This eompartment permits the translational (sliding) 
movement that allows for the mandible to be maximally depressed 
after the initial rotation movement. For the translational movement to 
occur, the dise and mandible complex slides anterioriy and inferiorly 
along the articular eminenee. 
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Capsule and Gollateral Ligaments of 
the Temporomandibular Joint 



Fossae of the Deep Faee 


6-21 














Capsule and Gollateral Ligaments of 
the Temporomandibular Joint 


1. Superior eompartment 

2. Articular dise 

3. Lateral eollatera! ligament 

4. Inferior eompartment 

5. Masseter 

6. Medial eollateral ligament 

7. Capsule 

8. Lateral pterygoid m. (cut edges) 

Capsule 

The capsule of the TMJ eompletely eneloses the articular surface of 
the temporal bone and the eondyle. It is eomposed of fibrous 
eonneetive tissue and is toughened along the medial and lateral 
aspeets by eollateral ligaments. The capsule is lined by a highly 
vascular synovial membrane and has various sensory reeeptors, 
including noeieeptors. The attaehments are: 

• Superior—along the rim of the temporal artienlar surfaces 

• Inferior—along the eondylar neek 

• Medial—blends along the media! eollateral ligament 

• Lateral—blends along the lateral eollateral ligament 

• Anterior—blends with the superior head of the lateral pterygoid m. 

• Posterior—along the retrodiseal pad 

Gollateral Ligaments 

There are 2 eollateral ligaments of the TMJ: 

• Medial eollateral ligament—eonneets the medial aspeet of the 
articular dise to the medial pole of the eondyle 

• Lateral eollatera! ligament—eonneets the latera! aspeet of the 
articular dise to the lateral pole of the eondyle 
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Extrinsic Ligaments of the 
Temporomandibuiar Joint 



vìew 
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Extrinsic Ligaments of the 
Temporomandibuiar Joint 


1. Lateral (temporomandibular) ligament 

2. Sphenomandibular ligament 

3. Mastoid proeess 

4. Styloid proeess 

5. Stylomandibular ligament 

Temporomandibular (Lateral) Ligament 

The temporomandibular (lateral) ligament is the thiekened ligament on 
the lateral aspeet of the capsule that prevents lateral and posterior 
displaeement of the eondyle. It is eomposed of 2 separate bands: 

• Outer oblique part—the largest portion; attaehed to the articular 
tubercle and travels posteroinferiorly to attaeh immediately inferior 
to the eondyle, limiting the opening of the mandible 

• Inner horizontal part—the smaller band attaehed to the articular 
tubercle running horizontally to attaeh to the lateral part of the 
eondyle and dise, limiting posterior movement of the articular dise 
and the eondyle 

Stylomandibular Ligament 

The stylomandibular ligament is eomposed of a thiekening of deep 
eervieal faseia and extends from the styloid proeess to the posterior 
margin of the angle and the ramus of the mandible, helping to limit 
anterior protrusion of the mandible. 

Sphenomandibular Ligament 

The sphenomandibular ligament is a remnant of Meekel’s eartilage. It 
extends from the spine of the sphenoid to the lingula of the 
mandible. It may help aet as a pivot on the mandible by maintaining 
the same amount of tension during opening and elosing of the 
mouth. 
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Arteries of the 
Temporomandibular Joint 
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Arteries of the 
Temporomandibular Joint 


1. Anterior tympanie a. 

2. Maxillary a. 

3. Deep auricular a. 

4. External earotid a. 

5. Posterior auricular a. 

6. Superficial temporal a. 


ARTERY 

SOURCE 

COURSE 

Superficial 

temporal 

Terminal braneh 
of external 
earotid a. 

Begins in parotid gland and is initially 
loeated posterior to mandible, vvhere 
it provides small branehes to TMJ. 

Deep auricular 

Maxillary a. 

Arising in same area as anterior 
tympanie a. 

Lies in parotid gland, posterior to TMJ. 

At this loeation, it gives branehes to 
TMJ 

Anterior tympanie 

Maxillary a. 

Arising in same area as deep auricular a. 

Passes superiorly behind TMJ to enter 
tympanie eavity through 
petrotympanie fissure, vvhere it gives 
branehes to TMJ 
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Veins of the Temporomandibular Joint 
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Veins of the Temporomandibular Joint 


1. Pterygoid plexus 

2. Maxillary v. 

3. External jugular v. 

4. Posterior retromandibular v. 

5. Retromandibular v. 

6. Posterior auricular v. 

7. Transverse faeial v. 

8. Superficial temporal v. 


VEIN 

COURSE 

Superficial temporal 

Reeeives some branehes from TMJ 

Joins maxillary v. to form retromandibular v. 

Maxillary 

Reeeives some branehes from TMJ 

Joins superficial temporal v. to form retromandibular v. 
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Sensory Nerves of the 
Temporomandibular Joint 


1 



Posterior vievv 
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Sensory Nerves of the 
Temporomandibolar Joint 


1. Otie ganglion 

2. Masseterie n. 

3. Auriculotempora! n. 

4. Inferior alveolar n. 

5. Lingual n. 

6. Nerve to the mylohyoid 


NERVE 

SOURCE 

eOMMENT 

Auriculotemporal 

Major braneh of 
mandibular 
division of 
trigeminal n. 

From posterior division of mandibular 
division of trigeminal n. 

Splits around middle meningeal a. and 
passes betvveen sphenomandibular 
Ìigament and eondylar neek 

Supplies sensory branehes all along 
capsule 

Sensory but earries autonomic function 
to parotid gland 

Masseterie 

Anterior division 
of mandibular 
division of 
trigeminal n. 

Lies anterior to TMJ and provides 
branehes to joint before passing over 
masseterie noteh to reaeh masseter 
Sensory branehes aid auriculotemporal 
n. 

Posterior deep 
temporal 

Anterior division 
of mandibular 
division of 
trigeminal n. 

Lies anterior to TMJ and provides 
branehes to joint before innervating 
temporalis m. 

Sensory branehes aid auriculotemporal 
n. in supplying anterior part of TMJ 
Mainly motor, but earries additional 
sensory function to TMJ 
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eiinieal Gorrelate 


VVhat is the eondition being depieted in the last ìmage? 
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eiinieal Gorrelate 


Disloeation of the Mandible 

Mandibular disloeation occurs when the eondyle moves anterior to 
the articular eminenee. When disloeated, the mouth appears “wide 
open.” Because the eondyle is displaeed anterior to the articular 
eminenee, a depression ean be palpated posterior to the eondyle. 
Spontaneous disloeations ean occur from a variety of aetions ranging 
from an extended dental treatment to a simple yawn. Because the 
mandible is disloeated, the patient has a great deal of difficulty 
verbalizing his or her predieament. Reloeation involves repositioning 
the eondyle posterior to the articular eminenee. 
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eiinieal Gorrelate 


VVhat is the eondítíon? 
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eiinieal Gorrelate 


Ankylosis 

Ankylosis is an obliteration of the TMJ spaee with abnormal osseous 
morphologieal features, which often occurs as a result of trauma or 
infeetion. It is elassified as either true (intracapsular) or false 
ankylosis (extracapsular eondition usually assoeiated with an 
abnormally large eoronoid proeess or zygomatie areh). The treatment 
varies in aeeordanee with the cause, but may inc!ude a prosthetie 
replaeement or eondyleetomy. 
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Pterygopalatine Fossa 
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Pterygopalatine Fossa 


1. Superior orbital fissure 

2. Optie foramen 

3. Foramen rotundum 

4. Styloid proeess 

5. Maxillary sinus 

6. Sphenopalatine foramen 

7. Nasal eavity 

8. Pharyngeal eanal 

9. Pterygoid eanal 

10. Sphenoidal sinus 

The pterygopalatine fossa is a pyramid-shaped fossa on the lateral 
aspeet of the skull betvveen the maxilla’s infratemporal surface and 
the pterygoid proeess of the sphenoid. Difficult to visualize, it 
eontains major nerves and blood vessels that supply the nasal eavity, 
upper jaw, hard palate, and soft palate—the maxillary division of the 
trigeminal n., pterygopalatine (sphenopalatine, Meekel’s) ganglion, 
and 3rd portion of the maxillary a. It also allows the infratemporal 
fossa, middle eranial fossa, foramen lacerum, nasopharynx, nasal 
eavity, orbital eavity, and oral eavity to communicate. There are 7 
foramina/fissures to allow passage of nerves and vessels. 
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Nerves of the Pterygopalatine Fossa 
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Nerves of the Pterygopalatine Fossa 


1. Ophthalmie n. 

2. Trigeminal n. 

3. Maxillary n. 

4. Nerve of the pterygoid eanal 

5. Pterygopalatine ganglion 

6. Ganglionie branehes 

7. Posterior soperior alveolar n. 

8. Infraorbital n. 

The major nerve supply vvithin the pterygopalatine fossa is from the 
maxillary division of the trigeminal n., vvhieh is sensory in function. 
Autonomic fibers enter the pterygopalatine fossa via their 
eonneetions to the pterygopalatine ganglion by the nerve of the 
pterygoid eanal. In the ganglion, ganglionie branehes eonneet the 
ganglion to the maxillary division. Because of the eonneetion to the 
maxillary division, the autonomics are novv distributed via the 
maxillary division of the trigeminal n. The maxillary division passes 
from the middle eranial fossa into the pterygopalatine fossa via the 
foramen rotundum. VVithin the pterygopalatine fossa, it gives rise to 
4 branehes: 

• Posterior superior alveolar n. 

• Zygomatie n. 

• Ganglionie branehes 

• Infraorbital n. 
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Nerves of the Pterygopalatine Ganglion 
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Nerves of the Pterygopalatine Ganglion 


1. Zygomatie n. 

2. Posterior superior alveolar n. 

3. Lesser palatine n. 

4. Greater palatine n. 

5. Posterior superior nasal n. 

6. Nasopalatine n. 

7. Pharyngeal n. 

8. Nerve of the pterygoid eanal 

9. Infraorbital n. 

The pterygopalatine ganglion is a eolleetion of eell bodies in the 
peripheral nervous system (postganglionie parasympathetie eell 
bodies). The ganglionie branehes are of the maxillary division of the 
trigeminal n. that eonneet the maxillary n. to the pterygopalatine 
ganglion. The nerve of the pterygoid eanal earries the autonomic 
fibers to the pterygopalatine ganglion. At the pterygopalatine 
ganglion, 3 sets of nerve fibers travel through the pterygopalatine 
ganglion: 

• General sensory fibers from the trigeminal n. (without synapsing) 

• Postganglionie sympathetie fibers (earried to the pterygopalatine 
ganglion via the nerve of the pterygoid eanal without synapsing) 

• Preganglionie parasympathetie fibers (earried to the 
pterygopalatine ganglion via the nerve of the pterygoid eanal and 
formed by synapsing in the pterygopalatine ganglion) 

All branehes arising from the pterygopalatine ganglion earry these 3 
sets of fibers to the areas where they terminate. These nerves of the 
maxillary division travel through the pterygopalatine ganglion: 

• Nasopalatine n. 

• Posterior superior nasal n. 

• Greater palatine n. 

• Lesser palatine n. 

• Pharyngeal n. 
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Arteries of the Pterygopalatine Fossa 
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Arteries of the Pterygopalatine Fossa 


1. Infraorbital a. 

2. Maxillary a. 

3. Deseending palatine a. 

4. Lesser palatine a. 

5. Greater palatine a. 

6. Sphenopalatine a. 

7. Pharyngeal a. 

8. Artery of the pterygoid eanal 

The vasculature of the pteryogopalatine fossa arises from the 3rd 
part of the maxillary a., which passes from the infratemporal fossa 
into the pterygopalatine fossa via the pterygomaxillary fissure. 
Immediately before passing through the pterygomaxillary fissure, it 
gives off the posterior superior alveolar a. (the only artery from the 
3rd part of the maxillary a. that does not normally braneh off within 
the pterygopalatine fossa). VVithin the fossa, the 3rd part of the 
maxillary gives rise to the infraorbital a. (the continuation of the 3rd 
part of the maxillary); the deseending palatine a., which deseends 
into the palatine eanal where it splits into the greater and lesser 
palatine aa.; the pharyngeal a.; the artery of the pterygoid eanal; and 
the large sphenopalatine a., which passes medially into the 
sphenopalatine foramen to enter the nasal eavity. 


Fossae of the Deep Faee 


6-31 

See book page 253 





Nose and Nasal Gavity 

Plates 7-1 to 7-21 


Nose and Nasal Gavity 

7-1 Nose 

7-2 Vascular Supply of the Nose 

7-3 Vascuiar Supply of the Nose 

7-4 Nerve Supply of the Nose 

7-5 Nasal Gavity 

7-6 Boundaries and Relationships of the Nasal Gavity 

7-7 Bones of the Lateral Nasal Wall 

7-8 Goneha of the Nasal Gavity 

7-9 Arterial Supply of the Nasal Gavity 

7-10 Sensory Innervation of the Nasal Gavity 

7-11 Sensory Innervation of the Nasal Gavity 

Paranasal Sinuses 

7-12 Features of the Paranasal Sinuses 
7-13 Vascular Supply of the Frontal Sinuses 
7-14 Nerve Supply of the Frontal Sinuses 
7-15 Vascular Supply of the Ethmoid Sinuses 
7-16 Nerve Supply of the Ethmoid Sinuses 
7-17 Vascular Supply of the Maxillary Sinuses 
7-18 Nerve Supp!y of the Maxillary Sinuses 
7-19 Vascular Supply of the Sphenoid Sinuses 
7-20 Nerve Supply of the Sphenoid Sinuses 
7-21 eiinieal Gorrelate 


Netter’s Advaneed Head and Neek Flash Cards 




This page intentionally left blank 


Anterolateral víevv 


Nose 



Nose and Nasal Gavity 


7-1 
















Nose 


1. Frontal bone 

2. Nasal bones 

3. Frontal proeess of maxilla 

4. Lateral proeess of nasal septal eartilage 

5. Septal eartilage 

6. Minor alar eartilage 

7. Aeeessory nasal eartilage 

8. Major alar eartilage 

9. Anterior nasal spine 

10. Alar fibrofatty tissue 

The nose is pyramidal in form, and its root is formed by 3 pairs of 
bones: 

• Frontal (nasal proeess) 

• Maxilla (frontal proeess) 

• Nasal 

Because the root of the nose is eomposed of bone, it is fixed. There 
are 3 different eartilages that form the dorsum and apex of the nose: 

• Septal 

• Lateral nasal 

• Alar 

Because the dorsum and apex are cartilaginous, the nose is quite 
mobile. The eavity of the nose opposite the alar eartilage is ealled 
the vestibule and is lined by many eoarse hairs ealled vibrissae. The 
eavity superior to the vestibule is the atrium. At the apex are the 2 
nostrils, or anterior nares, which are separated by the septum 
eonneeting the apex to the philtrum of the upper lip. Fibrous tissue 
helps eonneet the eartilages together and posteriorly to the maxilla. 
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Vascular Supply of the Nose 
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Vascular Supply of the Nose 


1. Nasal branehes from Ophthalmie a. 

2. Nasal braneh from Maxillary a. 

3. Faeial a. 

Three major arteries supply the nose. Many nosebleeds are due to 
trauma to the septal braneh of the superior labial a. from the faeial a. 


ARTERY 

SOURCE 

COURSE 

Ophthalmie 

Internal earotid 

Enters the orbit through optie foramen 
immediately inferior and lateral to optie n. 
Gives rise to 2 major branehes that supply the 
nose 

Dorsal nasal 

External nasal from anterior ethmoidal a. 

Maxillary 

1 of 2 terminal 
branehes of 
external 
earotid a. 

Gives rise to a series of branehes; only 1 
provides blood supply to nose—nasal 
braneh of infraorbital 

Faeial 

External earotid 
in earotid 
triangle of 
the neek 

Passes superiorly immediately deep to 
posterior belly of digastrie and stylohyoid 
mm. and along submandibular gland 

Travels superiorly over body of the mandible 
at the masseter and continues 
anterosuperiorly aeross the eheek to the 
angle of the mouth giving rise to superior 
and inferior labial aa. 

Passes superiorly along the side of the nose 
giving rise to lateral nasal a. and continues 
on side of the nose as angular a. that 
terminates along medial side of the eye 
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Vascular Supply of the Nose 


1. Dorsal nasal a. 

2. External nasal a. 

3. Nasal braneh of the infraorbital a. 

4. Lateral nasa! braneh of the faeial a. 

5. Alar a. 

6. Septal a. 

7. Faeial a. 


ARTERY 

SOURCE 

COURSE 

Dorsal nasal 
(infratroehlear) 

1 of the terminal 
branehes of ophthalmie 
a. 

Exits orbit along superomedial 
border along with 
infratroehlear n. 

Supplies area along the brldge 
of the nose 

External nasal 

Terminal braneh of 
anterior ethmoid a. 

Supplies area along external 
nose at junction between 
nasal bone and lateral nasal 
eartilage 

Nasal braneh of 
infraorbital 

Infraorbltal, the 
continuation of 3rd part 
of maxillary a. 

Arises with inferior palpebral 
braneh and superior labial 
braneh 

Supplies lateral side of the nose 

Septal 

Superior labial a. 

Supplies septum 

Alar 

Superior labial a. off of 
faeial a. 

Supplies ala of the nose 

Lateral nasal 

Faeial 

Supplies ala and dorsal surface 
of nose 
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Nerve Supply of the Nose 


1. Infratroehlear n. 

2. Ophthalmie division of the trigeminal n. 

3. Maxillary division of the trigeminal n. 

4. Infraorbital n. 

5. Nasal braneh of the infraorbital n. 

6. External nasal n. 


NERVE 

SOURCE 

COURSE 

Ophthalmie 
division of 
trigeminal 

Trigeminal; arises 
from main nerve 
in middle eranial 
fossa 

Passes anterior on lateral wall of 
cavernous sinus immediately inferior to 
oculomotor and troehlear nn., but 
superior to maxillary division of 
trigeminal 

Immediately before entering orbit, through 
superior orbital fissure, ophthalmie 
division divides into 3 major branehes— 
laerimal, frontal, and nasoeiliary 

Maxillary 
division of 
trigeminal 

Trigeminal 

Travels along lateral wall of cavernous 
sinus 

Passes from middle eranial fossa into 
pterygopalatine fossa via foramen 
rotundum 

Within pterygopalatine fossa, nerve gives 
rise to 4 branehes 

Infraorbital—this is continuation of 
maxillary division 

Posterior superior alveolar 

Zygomatie 

Ganglionie 
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Nasal Gavity 
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Nasal Gavity 


1. Superior nasal eoneha 

2. Superior nasal meatus 

3. Middle nasa! eoneha 

4. Middle nasa! meatus 

5. Inferior nasal eoneha 

6. Inferior nasal meatus 

7. Ghoana 

The nasal eavity is lined by pseudostratified columnar epithelium with 

eilia. The inferior portion is larger than the superior portion. The 

olfaetory epithelium is loeated at the superior part of the nasal eavity 

around the eribriform plate. 

• Piriform aperture—anterior opening is bounded by the nasal bones 
and maxilla. 

• Nasal septum—frequently deviates to 1 side, giving rise to unequal 
ehambers. 

• Lateral walls—eomposed of large venous plexus that have the 
appearanee of ereetile tissue. There are 3 large elevations, known 
as eonehae, that protrude from the lateral wall. All of the paranasal 
sinuses and the nasolaerimal duct drain into the lateral walls of the 
nasal eavity. The sphenopalatine foramen, loeated in the posterior 
portion of the lateral walls, eonneets the nasal eavity to the 
pterygopalatine fossa. 
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Boundaries and Relationships 
of the Nasal Gavity 


1. eribriform plate 

2. Frontal sinus 

3. Sphenoidal sinus 

4. Nasal septum 

5. Ghoana 

6. Oral eavity 

7. Soft palate 

8. Vomer 

9. Septal eartilage 

10. Palatine proeess of the maxilla 

11. Horizontal plate of the palatine 

12. Perpendicular plate of the ethmoid 


BORDERS 

STRUCTURES 

Relatíonships 

Superior 

Frontal sinus, sphenoid sinus, anterior eranial fossa with 
frontal lobe of brain 

Inferior 

Palate, oral eavity 

Medial 

Other half of nasal eavity 

Lateral 

Maxillary sinus, ethmoid sinuses, orbit, and pterygopalatine 
fossa 


Boundaries 


Superior 

Nasal 

, frontal, eribriform plate of ethmoid, body of sphenoid 

Inferior 

Palatine proeess of maxilla, horizontal plate of palatine 

Anterior 

External nose 

Posterior 

Ghoanae 
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Bones of the Lateral Nasal Wall 




Nose and Nasal Gavity 


7-7 

















Bones of the Lateral Nasal Wall 


1. Sphenopalatine foramen 

2. Superior eoneha of ethmoid 

3. Dneinate proeess 

4. Middle eoneha of ethmoid 

5. Laerimal 

6. Maxilla 

7. Inferior eoneha 

8. Perpendicular plate of palatine 

9. Sphenoid 

The lateral wall of the nasal eavity is eomposed of a series of bones 
with 3 elevations protruding into the nasal eavity—the superior, 
middle, and inferior nasal eoneha. The wall is eomposed of the 
maxilla, ethmoid (superior and middle eonehae), palatine 
(perpendicular plate), sphenoid (medial pterygoid plate), inferior nasal 
eoneha, and laerimal bone. 
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Goneha of the Nasal Gavity 


1. Sphenoethmoid reeess 

2. Superior nasal eoneha 

3. Superior nasal meatus 

4. Middle nasal eoneha 

5. Middle nasal meatus 

6. Inferior nasai eoneha 

7. Inferior nasal meatus 

8. Ethmoidal bulla 

9. Hiatus semilunaris 

10. Opening of nasolaerimal duct 

11. Opening of maxillary sinus 


eONGHA 

REGIONS 

DRAINED 

LOGATION 

STRUCTURES 

DRAINED 

Superior 

Sphenoethmoidal 

reeess 

Superior to 
superior meatus 

Sphenoidal sinus 


Superior meatus 

Inferior to superior 
meatus 

Posterior ethmoid sinus 

Middle 

Middle meatus 

Inferior to middle 
meatus 

Anterior ethmoidal sinus 
Middle ethmoidal sinus 
Maxillary sinus 

Frontal sinus 

Inferior 

Inferior meatus 

Inferior to inferior 
meatus 

Nasolaerimal duct 
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Arterial Supply of the Nasal Gavity 
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Arterial Supply of the Nasal Gavity 
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Sensory Innervation of the Nasal Gavity 



Nose and Nasal Gavity 


7-10 







Sensory Innervation of the Nasal Gavity 
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Sensory Innervation of the Nasal Gavity 
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Sensory Innervation of the Nasal Gavity 
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Features of the Paranasal Sinuses 



Superìor vìevv 
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Features of the Paranasal Sinuses 


1. Fronta! sinus 

2. Ethmoid sinuses 

3. Maxillary sinus 

4. Sphenoid sinus 


SINUS 

LOGATION 

OOMMENT 

ARTERY 

NERVE 

Frontal 

VVithin frontal 
bone 

Flattened 
triangular shape 

Ophthalmio 

branohes 

Ophthalmio 
dlvislon of 
trigeminal 

Maxillary 

VVithin maxillary 
bone 

Pyramidal shape, 

1 st to develop 

Maxillary 

branohes 

Maxillary 
division of 
trigeminal 

Ethmoid 

VVithin ethmoid 
bone 

3-18 irregularly 
shaped oells 

Ophthalmio 
and maxillary 
branohes 

Ophthalmio 
and maxillary 
division of 
trigeminal 
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Vascular Supply of the Frontal Sinuses 
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Vascular Supply of the Frontal Sinuses 


1. Supraorbital a. 

2. Supratrochlear a. 

3. Fronta! sinus 

4. Laerimal a. 

5. Optie n. 

6. Posterior ethmoid a. 

7. Anterior ethmoid a. 


ARTERY 

SOURCE 

COURSE 

Anterior ethmoid 

Ophthalmie a. 
(from internal 
earotid) 

Enters anterior ethmoid foramen with 
nerve to pass through eanal and 
supplies anterior and middle ethmoid 
air eells and frontal sinus 

Supraorbital 

Ophthalmie a. 
(from internal 
earotid) 

Branehes from ophthalmie a. and runs 
with supraorbital n. between levator 
palpebrae superioris m. and periosteum 
of orbit to supraorbital foramen (noteh), 
where it supplies frontal sinus 

Supratrochlear 

Ophthalmie a. 
(from internal 
earotid) 

One of the terminal branehes of the 
ophthalmie a. in orbit and aseends to 
travel with the supratrochlear n. 

Passes anteriorly in orbit toward troehlea 
supplying frontal sinus 
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Nerve Supply of the Frontal Sinuses 
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Nerve Supply of the Frontal Sinuses 


1. Supraorbital n. 

2. Supratrochlear n. 

3. Fronta! sinus 

4. Laerimal n. 

5. Frontal n. 

6. Nasoeiliary n. 

7. Posterior ethmoid n. 

8. Anterior ethmoid n. 


NERVE 

SOURCE 

COURSE 

Supraorbital 

Ophthalmie division 
of trigeminal 

Passes betvveen levator palpebrae 
superioris m. and periosteum of orbit 
Continues anteriorly to supraorbital 
foramen (noteh) 

At level of the supraorbital margin, 
sends nerve supply to frontal sinus 

Supratrochlear 

Ophthalmie division 
of trigeminal 

When supratrochlear a. joins it, nerve 
continues to pass anteriorly tovvard 
troehlear, vvhere it often supplies 
frontal sinus 
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Vascular Supply of the Ethmoid Sinuses 
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Vascular Supply of the Ethmoid Sinuses 


1. Anterior ethmoid a. 

2. Posterior ethmoid a. 

3. Sphenopalatine a. 

4. Posterior lateral nasal a. 


ARTERY 

SOURCE 

COURSE 

Anterior ethmoid 

Ophthalmie a. (from 
internal earotid) 

Enters anterior ethmoid foramen 
with nerve to pass through eanal 
where it supplies anterior and 
mlddle ethmoid air eells and 
sometimes frontal sinus 

Posterior ethmoid 

Ophthalmie a. (from 
internal earotid) 

Passes through posterior ethmoid 
foramen to enter eanal where it 
supplies posterior ethmold air eells 
and sphenoid sinus 

Posterior lateral 
nasal branehes 

Sphenopalatine a. 

(from maxillary a. 
from external earotid) 

Anastomose with ethmoidal aa. to 
help supply ethmoid air eells and 
sphenoid sinus 
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Nerve Supply of the Ethmoid Sinuses 



Nose and Nasai Gavity 


7-16 













Nerve Supply of the Ethmoid Sinuses 


1. Anterior ethmoid n. 

2. Posterior ethmoid n. 

3. Pterygopalatine ganglion 

4. Posterior lateral superior nasal n. 

5. Lesser palatine n. 

6. Greater palatine n. 

7. Posterior lateral inferior nasal n. 


NERVE 

SOURCE 

COURSE 

Anterior ethmoid 

Nasoeiliary n. on medial 
wall of orbit (from 
ophthalmie division of 
trigeminal) 

Enters anterior ethmoid 
foramen and travels through 
eanal to enter anterior eranial 
fossa and deseends toward 
nasal eavity providing 
innervation to anterior and 
middle ethmoid air eells 

Posterior ethmoid 

Nasoeiliary n. on medial 
wall of orbit {from 
ophthalmie division of 
trigeminal) 

Enters posterior ethmoid 
foramen to supply posterior 
ethmoid air eell and innervates 
sphenoid sinus at this loeation 

Posterior lateral 
superior nasal 

Pterygopalatine ganglion 
in pterygopalatine fossa 
(from maxillary division of 
trigeminal) 

Pass through sphenopalatine 
foramen to enter nasal eavity 
where branehes supply 
posterior ethmoid air eells at 
this loeation 

Posterior lateral 
inferior nasal 

Greater palatine n. as it 
deseends through 
palatine eanal (from 
maxillary division of 
trigeminal) 

May send branehes to 
ethmoid air eells 
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Vascular Supply of the 
Maxillary Sinuses 
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Vascular Supply of the 
Maxillary Sinuses 


1. Maxillary a. 

2. Infraorbital a. 

3. Posterior superior alveoiar a. 

4. Middle superior alveolar a. 

5. Anterior superior alveolar a. 


ARTERY 

SOURCE 

COURSE 

Anterior superior 
alveolar 

Maxillary a. from 
external earotid 

Arises from infraorbital a. of maxillary 
after it passes through inferior orbital 
fissure and into infraorbital eanal and 
deseends via alveolar eanals to 
supply sinus 

Middle superior 
alveolar 

Maxillary a. from 
external earotid 

When present, it arises from infraorbital 
a. of maxillary after passing through 
inferior orbital fissure and into 
infraorbital eanal and deseends via 
alveolar eanals to supply sinus 

Posterior superior 
alveolar 

Maxillary a. from 
external earotid 

Arises from 3rd part of maxillary a. 
before maxillary a. enters 
pterygopalatine fossa and braneh 
Enters infratemporal surface of maxilla 
to supply sinus 
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Nerve Supply of the Maxillary Sinuses 
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Nerve Supply of the Maxillary Sinuses 


1. Maxillary n. 

2. Posterior soperior alveolar n. 

3. Infraorbital n. 

4. Middle superior alveolar n. 

5. Anterior superior alveolar n. 


NERVE 

SOURCE 

COURSE 

Anterior superior 
alveolar 

Maxillary division of 
trigeminal 

Branehes from infraorbital n. as it 
travels in infraorbital eanal 

As it deseends to form superior 
dental plexus, it innervates part of 
maxillary sinus 

Middle superior 
alveolar 

Maxillary division of 
trigeminal 

When present, it branehes from 
infraorbital n. as it travels in 
infraorbital eanal 

As it deseends to form superior 
dental plexus, it innervates part of 
maxillary sinus 

Posterior superior 
alveolar 

Maxillary division of 
trigeminal 

Arises in pterygopalatine fossa and 
travels laterally through 
pterygomaxillary fissure to enter 
infratemporal fossa where it enters 
infratemporal surface of maxilla 

As it deseends to form superior 
dental plexus, it innervates part of 
maxillary sinus 
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Vascular Supply of the 
Sphenoid Sinuses 
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Vascular Supply of the 
Sphenoid Sinuses 


1. Posterior ethmoid a. 

2. Sphenopalatine a. 

3. Posterior latera! nasal a. 


ARTERY 

SOURCE 

« . ■ .1 

COURSE 

Posterior ethmoid 

Ophthalmie a. (from 
internal earotid) 

Passes through posterior ethmoid 
foramen to enter eanal where it 
supplies sphenoid sinus and 
posterior ethmoid air eells 

Posterior lateral 
nasal branehes 

Sphenopalatine a. 
from maxillary (from 
external earotid) 

Branehes anastomose with 
ethmoidal aa. to help supply 
sphenoid sinus and ethmoid air eells 
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Nerve Supply of the Sphenoid Sinuses 
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Nerve Supply of the Sphenoid Sinuses 


1. Frontal sinus 

2. Ethmoid sinus 

3. Posterior ethmoid n. 

4. Pterygopalatine ganglion 

5. Orbital braneh from pterygopalatine ganglion 

6. Nerve of the pterygoid eanal 

7. Nasopalatine n. 

8. Posterior lateral superior nasal n. 

9. Lesser palatine n. 

10. Greater palatine n. 


NERVE 

SOURCE 

COURSE 

Posterior ethmoid 

Ophthalmie dlvision 
of trigemlnal 

Braneh of nasoeiliary n. that lies on 
medial wall of the orbit that enters 
posterior ethmoid foramen to 
supply sphenoid sinus and 
innervates posterior ethmoid air 
eell at this loeation 

Orbital braneh from 

pterygopalatine 

ganglion 

Maxillary dlvislon 
of trigeminal 

Orbital branehes arising from 
pterygopalatine ganglion enter 
orbit through inferior orbital fissure, 
and some of these branehes 
supply sphenoid sinus at this 
loeation 
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eiinieal Gorrelate 


What ís the eondítìon? 



Tooth pain 


JOhNA.CRAte-/AD 




Fever 


Areas of pain and tenderness (green). 
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eiinieal Gorrelate 


Sinusitis 

Sinusitis is an inflammation of the membrane of the sinus eavities 
caused by infeetions (i.e., baeteria or viruses) or noninfectious means 
(e.g., allergy). There are 2 types of sinusitis: acute and ehronie. 
Gommon elinieal manifestations include sinus eongestion, diseharge, 
pressure, faee pain, and headaehes. 


Acute Sinusitis 

Acute sinusitis is the more eommon form of sinusitis and is typieally 
caused by a eold that results in inflammation of the sinus 
membranes. It normally resolves in 1-2 weeks. Sometimes a 
seeondary baeterial infeetion may settle in the passageways after a 
eold; baeteria normally loeated in the area {Streptoeoeeas 
pneamoniae and Haemophilus influenzae) may begin to inerease, 
producing an acute baeterial sinusitis. 


Ghronie Sinusitis 

Ghronie sinusitis refers to an infeetion of the sinuses that is present 
for >1 month and requires longer-duration medieal therapy and is 
typieally either ehronie baeterial sinusitis or ehronie noninfectious 
sinusitis. Ghronie baeterial sinusitis is treated with antibioties, and 
ehronie noninfectious sinusitis often is treated with steroids (topieal 
or oral) and nasal washes. 
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Oral Gavity 


1. Deep lingual a. and vv. and lingual n. 

2. Submandibuiar duct 

3. Subiinguai giand 

4. Subiinguai foids with openings of subiinguai ducts 

5. Subiinguai caruncie with opening of submandibular duct 

6. Soft paiate 

7. Orai eavity proper 

8. Vestibuie 

The orai eavity is the spaee ioeated between the iips and eheeks on 
the externai surface and the paiatoglossai foid on the internai 
surface. The orai eavity is important in mastieation, tasting, and 
taiking. The area of the orai eavity ean be divided into: 

• Vestibuie—the area between the teeth and iips or eheek 

• Orai eavity proper—the area ioeated internai to the teeth 
Posterioriy, the orai eavity is continuous with the oropharynx. The 
hard paiate and the soft paiate are important boundaries within the 
orai eavity. The tongue is a major structure ioeated on the orai eavity 
fioor. Aii of the major saiivary giands—parotid, submandibuiar, and 
subiingual—drain into the orai eavity. 
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Anatomy of the Lips and Gheeks 


1. Philtmm 

2. Nasolabial sulcus 

3. Vermilion zone 

4. Labiomental groove 

5. Labia! commissure 


STRUCTURE 

eOMMENTS 

Lips 

Divided into upper and lovver lip (both eomposed of muscular 
skeleton from orbicularis oris m.) that surround opening of 
the oral eavity and meet at labial commissures 

Upper lip is separated from eheek by nasolabial groove, 
vvhereas lovver lip is separated from ehin by labiomental 
groove 

Two areas include vermilion zone, the red area of the lip that 
is elearly demareated from the skin of the faee at vermilion 
border, and the philtrum, the depressed area loeated 
between the base of the nose and vermilion border of upper 
lip 

Vestibule is region between lips and eheeks and teeth; fold of 
tissue ereated by vestibule between lip and teeth is ealled 
vestibular fold, which, as it refleets on alveolar bone holding 
the teeth, the mucous membrane abruptly ehanges into 
gingiva 

Gheek 

Loeated between labial commissure and mucosa overlying 
ramus of mandible and eomposed of muscular skeleton of 
buccinator m. 

Vestibule continues from region between lips and teeth 
posteriorly to be loeated between eheek and teeth; fold of 
tissue ereated by vestibule between lip and teeth is ealled 
vestibular fold 

Many mucus-secreting glands, known as molar glands, are 
loeated within submucosal layer of inside of eheeks, which 
is lined by mucous membrane of oral eavity (nonkeratinized 
stratified squamous epithelium) 

Parotid duct drains into oral eavity at parotid papilla, loeated 
along mucous membrane of eheek opposite 2nd maxillary 
molar 
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Vascular Supply of the Lips 


1. Infraorbital a. 

2. Superior labial a. of the faeial a. 

3. Buccal a. 

4. Inferior labial a. of the faeial a. 

5. Mental a. 


ARTERY 

SOURCE 

eOMMENTS 

Superior labial 
of faoial 

Faeial off of 
external earotid 

Supplies struetures assoeiated with 
upper lip 

Gives rise to septal braneh that travels to 
nasal septum 

Superior labial 
of Infraorbital 

Infraorbital off of 
maxlllary 

1 of 3 terminal branehes of infraorbital; 
along with inferior palpebral braneh 
and nasal braneh, it is aeeompanied 
by nerve and vein of same name and 
helps supply upper lip 

Inferior labial of 
faeial 

Faeial off of 
external earotid 

Supplies structures assoeiated with 
lower lip 

Mental 

Inferior alveolar 

Terminal braneh from inferior alveolar, 
which arises from 1st part of maxillary 
a. 

Emerges from mental foramen to supply 
ehin region 

Buccal 

Maxillary 

Braneh of 2nd part of maxillary a. 

Small artery that runs obliquely in 
anterior direetion between medial 
pterygoid and insertion of temporalis 
until it reaehes outer surface of 
buccinator to supply muscle and faee 
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Nerve Supply of the Lips 
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Nerve Supply of the Lips 


1. Superior labial braneh of the infraorbital n. 

2. Buccal n. 

3. Mental n. 

All sensory innervation to the skin of this region is supplied by the 
trigeminal n. 


NERVE 

SOURCE 

COURSE 

Superior labial 
braneh of 
infraorbital 

Infraorbital 
(continuation of 
maxillary division 
of trigeminal) 

1 of 3 terminal branehes of infraorbital n., 
along with inferior palpebral and nasal, as 
it exits onto faee via infraorbital foramen 
and supplies skin of upper lip 

Mental 

Inferior alveolar 
(braneh of the 
mandibular 
division of the 
trigeminal) 

1 of 2 terminal branehes of inferior alveolar 
n., it emerges through mental foramen of 
mandible in region of 2nd mandibular 
premolar to supply skin of lower lip, ehin, 
and faeial gingiva as far posteriorly as 2nd 
mandibular premolar 

Buccal braneh 
of mandibular 
division of 
trigeminal 

Mandibular 
division of 
trigeminal 

Passes anteriorly between 2 heads of 
lateral pterygoid m. and deseends 
inferiorly along lower part of temporalis to 
emerge from deep to anterior border of 
masseter and supplies skin over 
buccinator before passing through it to 
supply mucous membrane lining its inner 
surface and gingiva along mandibular 
molars 
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Boundaries of the Oral Gavity 



Oral Oavity 

















Boundaries of the Oral Gavity 


1. Nasopharynx 

2. Soft palate 

3. Hard palate 

4. Tongue 

5. Oropharynx 


BOUNDARY 

STRUCTURE 

Superior 

Roof is the hard palate 

Posterosuperior 

Soft palate 

Lateral 

Gheeks 

Inferior 

Floor is horseshoe-shaped region loeated posterior to 
mandible 
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Hard Palate 


1. Ineisive papilla 

2. Transverse palatine rugae 

3. Palatine proeess of maxilla 

4. Palatine glands 

5. Horizontal plate of the palatine 

6. Lesser palatine a. and n. 

7. Greater palatine a. and n. 

The superior border (or roof) of the oral eavity is the hard palate, 
constituting the anterior Vs of the entire palate. It separates the oral 
eavity from the nasal eavity and is eomposed of: 

• Palatal proeess of the maxilla 

• Horizontal proeess of the palatine 

In the anterior midline, an ineisive foramen is loeated on the 
right and left sides that transmits the terminal branehes of the 
nasopalatine n. and sphenopalatine vessels. In the posterolateral 
region of the hard palate, the greater and lesser palatine foramina are 
loeated on the right and left sides; these openings transmit the 
greater and lesser palatine nn. and vessels. The bones of the hard 
palate are eovered by a thiek mucous membrane that has a small 
elevation in the anterior midline ealled the ineisive papilla, which 
overlies the ineisive foramen. Moving posteriorly from the ineisive 
papilla, the mucous membrane has a thiek midline palatal raphe. 
Lateral transverse ridges ealled transverse rugae (plieae) are loeated 
along the mucous membrane of the hard palate. Deep to the mucous 
membrane of the hard palate are numerous mucus-secreting glands 
ealled palatal glands. 
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Soft Palate 


Medìal víew 

Medìan (sagittal) seetíon 
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Soft Palate 


1. Musculus uvulae 

2. Palatine tonsil 

3. Palatopharyngeal areh 

4. Palatoglossal areh 

5. Tensor veli palatini 

6. Levator veli palatini 

7. Palatoglossus 

8. Palatopharyngeus 

The posterosuperior border of the oral eavity is the soft palate. The 
soft palate is the continuation of the palate posteriorly and constitutes 
approximately Va of the entire palate. It separates the oral eavity from 
the nasopharynx. An abundance of mucus-secreting palatal glands, 
which are continuous with the hard palate, are loeated in the soft 
palate. The soft palate helps elose off the nasopharynx during 
deglutition by forming a seal at the fold of Passavant. 

The soft palate has 3 margins: 

• Anteriorly, it is continuous with the hard palate at the vibrating line. 

• Posterolaterally, it forms the superior portion of the palatoglossal 
and palatopharyngeal folds. 

• Posteriorly, the uvula hangs in the eenter of the posterior free 
margin. 

The thiek palatine aponeurosis forms the foundation of the soft 
palate. The soft palate is eomposed of 5 muscles: 

• Musculus uvulae 

• Tensor veli palatini 

• Levator veli palatini 

• Palatopharyngeus 

• Palatoglossus (sometimes eonsidered in the grouping of tongue 
muscles) 
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Muscles of the Soft Palate 


Posterior vievv 
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Muscles of the Soft Palate 
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Muscles of the Soft Palate 


Pharyngeal mucosa removed 
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Muscles of the Soft Palate 
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Gheek 


1. Gheek 

2. Parotid papilla 

3. Tongue 

The lateral border of the oral eavity is the eheek. It extends anteriorly 
from the labial commissure and posteriorly to the ramus 
of the mandible. The superior limit of the eheek is the maxillary 
vestibule; the inferior limit is the mandibular vestibule. The mucous 
membrane of the eheek is stratified squamous epithelium. Fordyee’s 
spots are eetopie sebaceous glands that may be observed on the 
inner surface of the eheek. The parotid papilla is loeated in the eheek 
opposite the maxillary 2nd molar. 
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Floor of the Oral Gavlty 


Posterosuperìor víew 




Frontal seetion 
behind 1st molar tooth 
(anteríor víew) 
demonstratìng 
beds of sublìngual and 
submandìbular glands 
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Floor of the Oral Gavlty 


1. Lingual n. 

2. Submandibular duct 

3. Mylohyoid m. 

4. Geniohyoid m. 


STRUCTURE 

eOMMENT 

Floor 

Inferior border of oral eavity, which is a horseshoe-shaped 
region loeated posterior to mandible 

Tongue 

Largest structure in floor 

Lingual frenulum 

Midline fold of tissue loeated at the base of the tongue 
and extends along inferior surface of tongue 

Mucous 

membrane 

Stratified squamous epithelium that extends from tongue 
to mandible 

Sublingual papilla 

Swelling loeated on both sides of lingual frenulum at the 
base of the tongue that marks entranee of saliva from 
submandibular glands into oral eavity and is continuous 
with sublingual folds overlying sublingual glands on the 
floor of the oral eavity 

Submandibular 

duct 

Lies along sublingual gland 

Lingual n. 

Grosses submandibular duct passing lateral, inferior, and 
medial to duct to reaeh tongue 

Pliea fimbriata 

Fimbriated folds loeated lateral to lingual frenulum 

Mylohyoid m. 

Forms muscular sling of the floor of oral eavity and passes 
from mylohyoid line of mandible to opposite mylohyoid m. 
in midline at mylohyoid raphe and attaehes posteriorly to 
hyoid bone 

Geniohyoid mm. 

Lie superior to mylohyoid mm. and attaeh from inferior 
genial tubercles of mandible to hyoid bone 
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Teeth 


1. Maxillary areh 

2. Mandibular areh 

Two arehes eontain the teeth: 

• Maxillary areh 

• Mandibular areh 

Humans have 2 sets of teeth during a lifetime: 

• Deciduous teeth—the primary dentition 

• Permanent teeth—the seeondary dentition 

Between 6 and 12 years old, there is a mixed dentition, in which 
primary and permanent teeth are present in the oral eavity at the 
same time. 

Deciduous Teeth 

There are 20 total deciduous teeth: 2 ineisors, 1 eanine, and 2 
molars in eaeh of the 4 quadrants of the oral eavity. The primary 
dentition is represented by the formula l| Cj M|, which speeifies 
the total number of teeth (10) on eaeh side of the oral eavity. No 
deciduous teeth are present at birth; however, by the 3rd year of life, 
a!l 20 deciduous teeth have erupted. 

Permanent Teeth 

There are 32 total permanent teeth: 2 ineisors, 1 eanine, 2 premolars, 
and 3 molars in eaeh of the 4 quadrants of the oral eavity. The 
permanent dentition is represented by the formula l| Cj P| Mf, which 
speeifies the total number of teeth (16) on eaeh side of the ora! 
eavity. The first permanent tooth to erupt into the oral eavity normally 
is the mandibular Ist molar. This eruption occurs at about 6 years 
old, and the tooth erupts distal to the primary dentition. The primary 
teeth eventually are replaeed by the permanent teeth, and the 
replaeement teeth are termed succedaneous teeth. 
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Arterial Supply of the Oral Gavity 
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Arterial Supply of the Teeth 
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Arterial Supply of the Teeth 
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Salivary Glands 
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Salivary Glands 


1. Parotid duct 

2. Sublingual fo!d with openings of sublingual ducts 

3. Sublingual caruncle with opening of submandibular duct 

4. Sublingual gland 

5. Submandibular gland 

6. Parotid gland 

There are 3 pairs of major salivary glands: 

• Parotid gland 

• Submandibular gland 

• Sublingual gland 

They seerete saliva into the oral eavity to aid in the digestion, 
mastieation, and deglutition of food. Saliva is mucous or serous in 
eonsisteney. Many minor salivary glands are ubiquitously distributed 
throughout the oral mucosa of the oral eavity. 
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Tongue 
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Tongue 


1. Root of tongue 

2. Body of tongue 

3. Apex of tongue 

The tongue is a muscular structure in the oral eavity, divided into 2 
parts: 

• Oral, movable part 

• Pharyngeal, nonmovable part 

Median fibrous septum is thiek tissue separating the tongue into 
halves 

Functions include: 

• Mastieation 

• Taste 

• Talking 

• Deglutition 
Muscle types include: 

• Extrinsic—move the tongue in the oral eavity 

• intrinsie—ehange the tongue’s shape 
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Dorsal Surface of the Tongue 
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Dorsal Surface of the Tongue 


1. Epiglottis 

2. Glossoepiglottie folds 

3. Vallecula 

4. Lingoal tonsils 

5. Palatoglossal folds 

6. Foramen cecum 

7. Circumvallate papillae 

8. Foliate papillae 

9. Filiform papillae 

10. Fungiform papillae 


STRUCTURE 

DESGRIPTION 

eOMMENTS 

Sulcus terminalis 

“V”-shaped groove 
immediately posterior 
to circumvallate 
papillae 

Demareates junction betvveen 
oral and pharyngeal portions 

Foramen cecum 

Initial developmental site 
for thyroid gland 

Loeated at angle of “V” 

Lingual tonsils 

Large nodules of 
lymphatie tissue 

Gover pharyngeal surface of 
tongue 

Types of papillae 
on tongue’s 
oral portion 

Filiform 

Fungiform—have taste 
buds 

Foliate—have taste buds 
Circumvallate—have 
taste buds 

Most numerous, but laek taste 
buds 

Seattered throughout dorsum 
of tongue 

Fairly rudimentary in humans 

Lie in a row immediately 
anterior to sulcus terminalis 

Glossoepiglottie 

folds 

Mucous membranes 

Gonneet posterior portion of 
pharyngeal part of the tongue 
with epiglottis of the larynx 

Palatoglossal 

arehes 

Pass from soft palate to 
lateral sides of the 
tongue 

Also known as anterior pillar of 
fauces 
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Ventral Surface of the Tongue 
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Ventral Surface of the Tongue 


1. Deep lingual vv. 

2. Pliea fimbriata 

3. Lingual frenulum 

4. Sublingual papilla 


STRUCTURE 

DESGRIPTION 

eOMMENTS 

Epithelium 

Nonkeratinized 
stratified squamous 

Govers ventral surface 

Lingual frenulum 

Midline fold 

Gonneets ventral surface of the 
tongue to floor of the oral eavity 

Sublingual papilla 

Svvelling on both 
sides of lingual 
frenulum at tongue 
base 

Marks entranee of saliva from 
submandibular glands into oral 
eavity 

Continuous with sublingual folds 
overlying sublingual glands on 
the floor of the oral eavity 

Pliea fimbriata 

Fimbriated folds 

Lateral to lingual frenulum 

Deep lingual vv. 

See vascular ehart 

Can be observed through mucosa 
between pliea fimbriata and 
lingual frenulum 
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Extrinsic Muscies of the Tongue 
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Arterial Supply of the Tongue 



Oral Gavity 


8-21 














Arterial Supply of the Tongue 


1. Deep lingual a. 

2. Sublingual a. 

3. Lingual a. 

4. Dorsal lingual a. 

The lingual a. is a braneh of the external earotid a. and passes 
tovvard the greater cornu of the hyoid bone and makes a loop 
passing superficial to the middle eonstrietor m. VVhile forming a loop, 
the artery is erossed superficially by the hypoglossal n. The lingual a. 
gives off a suprahyoid braneh that travels on the superior surface of 
the hyoid bone, supplying the muscles in that area. The lingual a. 
passes deep to the hyoglossus m. and travels anteriorly betvveen it 
and the genioglossus m. After passing deep to the hyoglossus, 2-3 
small dorsal lingual aa. are given off at the posterior border of the 
hyoglossus, vvhieh pass to the posterior Va of the dorsum of the 
tongue and provide vascular supply to the mucous membrane in this 
region, palatoglossal areh, palatine tonsil, epiglottis, and surrounding 
soft palate. The lingual a. continues to pass anteriorly and gives off 
the sublingual braneh at the anterior border of the hyoglossus. The 
sublingual a. passes anteriorly betvveen the genioglossus and 
mylohyoid mm. to the sublingual gland and provides vascular supply 
to the gland and the muscles in the area. The deep lingual a., the 
terminal braneh or continuation of the lingual a. after the sublingual 
a. is given off, travels superiorly to reaeh the tongue’s ventral 
surface. Loeated betvveen the inferior longitudinal m. of the tongue 
and the mucous membrane, the deep lingual is aeeompanied by 
branehes of the lingual n., and it anastomoses with the deep lingual 
a. from the other side. 
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eiinieal Gorrelate 

VVhat is the eondition? 

The patient deviates the tongue upon protrusion. 



Oral Gavity 





eiinieal Gorrelate 


Lesions Involving the Hypoglossal Nerve 

Hypoglossal n. lesions paralyze the tongue on 1 side. On protrusion, 
the tongue deviates to the ipsilateral (same) or eontralateral side, 
depending on the lesion site. 


Lower Motor Neuron Lesion 

Lesions to the hypoglossal n. cause paralysis on the ipsilateral side: 

• Tongue deviates to the paralyzed side on protrusion (the paralyzed 
muscles lag, causing the tip to deviate) 

• Musculature atrophies on the paralyzed side 

• Tongue fascicu!ations occur on the paralyzed side 

Example: With a neek wound that cuts the right hypoglossal n., the 
tongue deviates to the right on protrusion, and the right half of the 
tongue later shows atrophy and fasciculations. 


llpper Motor Neuron Lesion 

Lesions cause paralysis on the eontralateral side: 

• Tongue deviates to the side opposite the lesion 

• Musculature atrophies on side opposite the lesion 

Example: After a stroke on the right side of the brain that affeets the 
right upper motor neurons, the tongue deviates to the left on 
protrusion, and the left half of the tongue atrophies. 
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Plates 9-1 to 9-15 


9-1 Ear 

9-2 External Ear 

9-3 External Ear 

9-4 Middle Ear 

9-5 Middle Ear 

9-6 Ear Ossieles 

9-7 Ear Ossieles 

9-8 Inner Ear 

9-9 Inner Ear 

9-10 Ooehlear Duct 

9-11 Muscles of the Ear 

9-12 Vascular Supply of the Middle Ear 

9-13 eiinieal Oorrelate 

9-14 eiinieal Oorrelate 

9-15 eiinieal Oorrelate 
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Frontal seetíon 



Note; Arrovvs indieate course of sound waves 
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1. Vestibulocochlear n. 

2. Faeial n. 

3. Semicircular eanals 

4. Auditory ossieles 

5. Auricle 


6. External acoustic meatus 

7. Tympanie membrane 

8. Pharyngotympanie (aoditory) 


tube 

9. Goehlea 


External Ear 

The most superficial portion of the ear, the extemal ear includes the 
auricle, external acoustic meatus, and tympanie membrane. It helps 
gather sound and direet it to the tympanie membrane. 

Middle Ear 

The middle ear transmits sound vibrations from the tympanie 
membrane to the inner ear via the ear ossieles—malleus, incus, and 
stapes. The general shape resembles a bieoneave lens. It is 
eomposed of the tympanie eavity that eonneets anteriorly with the 
nasopharynx via the auditory tube and the mastoid air eells 
posteriorly. The tympanie eavity eontains the ear ossieles, muscles, 
nerves, and tympanie plexus. 

Inner Ear 

The inner ear eomprises vestibuiar and auditory structures, which are 
filled with fluid. The auditory portion (eoehlea) is stimulated by the 
movement of the fluid, and the vestibular portion (utricle, saccu!e, 
and semicircular eanals) is stimulated by fluid movement within these 
ehambers. The inner ear eonsists of a membranous labyrinth that lies 
within an osseous labyrinth and eontains the reeeptors for auditory 
and vestibular function. Fluids loeated in the membranous labyrinth 
(endolymph) and osseous labyrinth (perilymph) stimulate the auditory 
and vestibular reeeptors. The vestibulocochlear n. enters the internal 
ear via the internal acoustic meatus. 


Ear 
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External Ear 



Ríght auricle 



Goronal oblíque seetion of external acoustíc meatus and míddle ear 












External Ear 


1. Antitragus 

2. Tragus 

3. Helix 


5. Antihelix 

6. Goneha of auricle 

7. External acoustic meatus 

8. Tympanie membrane 


4. Seaphoid fossa 


The external ear eomprises the auricle, external acoustic meatus, and 
tympanie membrane. 


Auricle 


The auricle is an irreguiarly shaped structure eomposed of elastie 
eartilage and skin. The superior portion has a skeleton of elastie 
eartilage, vvhereas the inferior portion, the lobule, has no eartilage. 
The auricle has 6 distinet parts: 

• Helix—the outermost curved rim of the auricle, continues anteriorly 
to blend with the head at the crus heiix 

• Antihelix—the portion of eartilage that fo!lows along the helix from 
the inside 

• Seaphoid fossa—the depressed area between the helix and 
antihelix 

• Goneha—the depressed area that leads to the external acoustic 
meatus, demareated by the antihelix 

• Tragus—extends from the faee into the eoneha 

• Antitragus—extends from the inferior portion of the antihelix into the 
eoneha and is separated from the tragus by the intertragie noteh 

External Acoustic Meatus 

The external acoustic meatus is the passageway (approximately 
2.5 em in length) eonneeting the eoneha of the auricle to the tympanie 
membrane and is eovered by skin rieh in sebaceous and cerumen- 
seereting glands. The lateral Vs is cartilaginous and extends into the 
temporal bone, whereas the medial Va is osseous and is formed by 
the tympanie, squamous, and petrous portions of the temporal bone. 


Ear 
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External Ear 



Rìght tympanie membrane (eardrnm) 
víevved through speculum 



Goronal oblíque seetion of external acoustic meatus and míddle ear 











External Ear 


1. Incus (long limb) 

2. Posterior malleolar fold 

3. Pars flaeeida 

4. Anterior malleolar fold 

5. Pars tensa 

6. Malleus (handle) 

7. Tympanie membrane 


Tympanie Membrane 

The tympanie membrane is the most medial portion of the external 
ear that separates it from the middle ear and lies in a groove on the 
tympanie part of the temporal bone. It is a thin semitransparent 3- 
layered membrane: 

• External layer—derived from skin; eomposed of stratified 
squamous epithelium 

• Middle layer—fibrous, with fibers attaehing to the malleus 

• Inner layer—continuous with the mucous membrane of the middle 
ear eavity; eomposed of columnar epithelium with eilia 

The anterior and posterior malleolar folds lie on the superior portion 
of the tympanie membrane, and tense and loose portions are ealled 
the pars tensa and pars flaeeida. 
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Lateral wall of tympaníe eavìty: medìal (internal) view 


Middle Ear 


3 



Medìal wall of tympanie eavity: lateral víew 






















Middle Ear 


1. Faeial n. 

2. Ghorda tympani n. 

3. Epitympanie reeess 

4. Tensor tympani 

5. Tympanie membrane 

6. Internal earotid a. 

7. Fossa of round window 

8. Promontory 


BODY 

eOMMENTS 

Medial wall 

Separates middle ear from inner ear. Loeation of promontory, 
which is large protuberance ereated by eoehlea of the inner ear. 

In superior potiion of medial wall is protuberance formed by 
lateral semicircular eanal; inferior to this eanal on opposite side is 
horizontal portion of faeial eanal. Fenestra vestibuli (oval 
window—where footplate of stapes is loeated) and fenestra 
eoehleae (round winclow—opening eovered by membrane) are 
loeated in superoinferior relationship on medial wall posterior to 
promontory. Tendon of the tensor tympani enters middle ear 
through medial wall 

Lateral wall 

Separates middle ear from the external ear; mainly ereated by 
tympanie membrane with malleus attaehed to membrane at 
umbo. Epitympanie reeess is region superior to tympanie 
membrane that houses portions of malieus and incus. Ghorda 
tympani n. is found along tympanie membrane and malleus until 
exiting petrotympanie fissure 
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Middle Ear 


Lateral wall of tympanìe eavíty: medìal (internal) víew 



Medial wall of tympaníe eavíty: lateral view 
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Middle Ear 


1. Faeial n. 

2. Ghorda tympani n. 

3. Pharyngotympanie (aoditory) tube 

4. Mastoid antrum 

5. Pyramidal eminenee 

6. Mastoid air eells 

7. Tendon of stapedius m. 

8. Tympanie plexus forming lesser petrosal n. 


BOUNDARY 

eOMMENTS 

Roof 

Made by tegmen tympani, separating middle ear from temporal 
lobe of middle eranial fossa 

Floor 

Thin bone separates middle ear from internal jugular v. 
Tympanie canaliculus—loeated in floor of the middle ear; 
allows tympanie braneh of glossopharyngeal n. to enter 
middle ear 

Anterior wall 

Auditory tube—loeated in middle ear’s anterior wall: eonneets 
middie ear with nasopharynx: equilibrates pressure on either 
side of tympanie membrane and allows proper drainage of 
middle ear 

Lesser petrosal n.—exits middle ear through anterior wall 
Postganglionie sympathetie nerve fibers from internal earotid a. 
pass through anterior wall to enter middle ear 

Posterior wall 

Faeial eanal—passes superoinferiorly immediately posterior to 
middle ear until it terminates at stylomastoid foramen 

Mastoid antrum—loeated in superior portion of posterior wall 
near junction with roof of the middle ear 

Pyramid—hollow projeetion from posterior wall: eontains 
tendon of stapedius m. 

Posterior eranial fossa and sigmoid sinus—loeated posterior to 
posterior wall 


9-5 

See book page 458 










Ear Ossieles 


Rìght tympanie eavíty after removal of tympaníe membrane (lateral víevv) 



Ossieles artìenlated: medìal vievv 
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Ear Ossieles 


1. Mal!eus 

2. Incus 

3. Stapes 

The ear ossieles are loeated within the tympanie eavity in the 
temporal bone of the skull. There are 3 ossieles—malleus, incus, and 
stapes. The ma!leus and incus develop from Meekel’s eartilage {1st 
pharyngeal areh), whereas the stapes develops from the 2nd 
pharyngeal areh. 
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Ear Ossieles 


1. Antehor proeess of the 


7. Head of the stapes 

8. Anterior limb of the stapes 

9. Base of the stapes 

10. Short limb of the incus 

11. Body of the incus 

12. Lenticular proeess of the 


malleus 

2. Head of the malleus 

3. Neek of the malleos 

4. Lateral proeess of the 


malleus 

5. Handle of the malleus 


incus 


6. Posterior limb of the stapes 13. Long limb of the incus 

The malleus includes: 

• Head—articulates with the incus 

• Neek—eonneets the head with the other parts of the malleus 

• Handle—eonneets to the tympanie membrane and provides 
insertion for the tensor tympani 

• Lateral proeess—projeets from the handle and is attaehed to the 
upper part of the tympanie membrane 

• Anterior proeess—arises below the neek and is attaehed to the 
petrotympanie fissure via ligaments 

The incus includes: 

• Body—articulates with the head of the malleus 

• Short limb—arises from the body and is attaehed to the fossa 
incudis in the epitympanie reeess 

• Long limb—arises from the body and ends in the lenticular proeess 

• Lenticular proeess—the terminal end of the long limb, which 
articulates with the stapes 

The stapes includes: 

• Head—articulates with the lenticular proeess of the incus 

• Neek—continuation from the head and provides attaehment for the 
stapedius m. 

• Crura—2 crura extend from the neek, a shorter anterior limb and a 
longer more curved posterior limb 

• Base—the plate formed by the end of the 2 crura and attaehed to 
the seala vestibuli 


Ear 
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Inner Ear 


Bony and membranous labyrìnths: sehema 
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Inner Ear 


1. Anterior semicircular eana! 

2. Posterior semicircular eanal 

3. Lateral semicircular eana! 

4. Vesibule 

5. Seala tympani 

6. Goehlea duct 

7. Seala vestibuli 


STRUCTURE 

DESGRIPTION 

Osseous 

labyrinth 

Loeated in petrous portion of temporal bone and surrounds 
membranous labyrinth and eontains perilymph. It eonneets to 
middle ear via fenestra vestibuli and fenestra eoehleae and is 
divided into 3 parts—vestibule, eoehlea, and semicircular 
eanals 

Vestibule 

Middle portion of osseous labyrinth, it eontains saccule and 
utricle of membranous labyrinth and eontains opening for 
vestibular aqueduct eontaining endolymphatie cluct 

Goehlea 

Anterior portion of osseous labyrinth eontains eoehlear duct of 
membranous labyrinth, which spirals similarly to a seashell 
around a eentral point (modiolus) that earries branehes of 
eoehlear n. to eoehlear duct for 2 V 4 turns, getting 
progressively smaller while approaehing its apex. As eoehlea 
spirals, spiral lamina is raised from modiolus. VVithin spiral 
lamina, eoehlear duct lies between seala vestibuli and seala 
tympani (which are continuous at helieotrema at apex). 

Ópening for aqueduct of eoehlea allows perilymph to drain 
into eerebrospinal fluid 

Semicircular 

eanals 

Posterior portion of osseous labyrinth. There are 3 semicircular 
eanals—anterior, posterior, and lateral. Ampulla is dilated end 
of eaeh eanal. Anterior and posterior semicircular eanals have 
eommon crus 
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Inner Ear 



Bony and membranous labyrìnths: sehema 


Ríght membranous labyrínth vvìth nerves: 
posteromedial víevv 
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Inner Ear 


1. Ampullae 

2. Endolymphatie sae 

3. Endolymphatie duct in vestibular aqueduct 

4. Lltriele 

5. Ductus reuniens 

6. Anterior semicircular duct 

7. Lateral semicircular duct 

8. Posterior semicircular duct 

9. Saccule 

10. Goehlear duct 


STRUCTURE 

DESGRIPTION 

Membranous 

labyrinth 

Loeated within osseous labyrinth and eontains endolymph. 

Divided into 4 parts—eoehlear duct, saccule, utricle, and 
semicircular ducts 

Goehlear duct 

Spiral structure loeated within eoehlea that begins at blind end 
of eoehlea at the apex and ends where it joins saccule via 
ductus reuniens. It is triangular in shape with base ereated by 
endosteum of eanal known as spiral ligament and stria 
vascularis. Roof is formed by vestibular membrane that 
separates eoehlear duct from seala vestibuli, and floor is 
formed by basilar membrane on which lies organ of Gorti; 
separates duct from seala tympani 

Saccule 

Small structure loeated within vestibule of osseous labyrinth 
and eonneeted to utricle via utriculosaccular duct and 
endolymphatie duct; eontains sensory reeeptors (maculae) 

Litriele 

Loeated within vestibule of osseous labyrinth and eontains 
sensory reeeptors {maculae) 

Semicircular 

ducts 

Gorrespond to semicircular eanals of osseous labyrinth 
(anterior, posterior, and lateral) and open into utricle via 5 
openings. Sensory reeeptors known as eristae are loeated in 
ampullae of semicircular ducts 

Ear 

9-9 

See book page 460 









Goehlear Duct 


Seetìon throngh turn of eoehlea 
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Goehlear Duct 


1. Seala vestibuli 

2. Seala tympani 

3. Vestibular (Reissner’s) membrane 

4. Goehlear duct 

5. Teetorial membrane 

6. Basilar membrane 

7. Supporting eells 

8. Spiral ganglion 

9. Inner and outer hair eells 

The eoehlea eneloses 3 fluid-filled ehambers—the seala vestibuli, 
seala tympani, and eoehlear duct. The seala tympani and seala 
vestibuli are continuous at the apex of the eoehlea, which is loeated 
within the temporal bone with 2 surfaces that are exposed at the 
base—the round window and the oval window. The base of the 
stapes attaehes to the oval window, and sound is transmitted via 
vibrations into the eoehlea. The stapes causes inward movement of 
the oval window, which moves the periiymph fluid in the seala 
vestibuli. The resulting wave travels through the eoehlea in the seala 
vestibuli to the apex, then travels baek in the seala tympani toward 
the round window, which protrudes outward with the inward 
movements of the oval window. The eoehlear duct is filled with 
endolymph and is loeated between the seala tympani and seala 
vestibuli. The pressure waves produced from sound traveling up the 
seala vestibuli and baek down the seala tympani bend the eilia of the 
hair eells that are in the teetorial membrane of the organ of Gorti. 
VVithin the eoehlea, hair eells that respond to high frequencies are 
loeated at the base, and hair eells that respond to low frequencies 
are loeated at the apex. There are 2 types of hair eells in the 
eoehlea: inner hair eells and outer hair eells. The hair eells respond to 
transform the sound vibrations into an eleetrieal impulse. The outer 
hair eeils aet to amplify the vibration of the basilar membrane. 
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Muscles of the Ear 


Medìal wall of tympaníe eavíty: lateral víew 
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Muscles of the Ear 


1. Stapes 

2. Tendon of the stapedios m. 

3. Pharyngotympanie (aoditory) tube 

4. Tensor tympani 


MUSCLE 

ORIGIN 

INSERTION 

AGTIONS 

NERVE 

SUPPLY 

Tensor 

tympani 

Bony eanal at 
auditory tube 
Cartilaginous part 
of auditory tube 
Greater wing of 
sphenoid 

Handle of 
malleus 

Tenses 
tympanie 
membrane 
and helps 
dampen 
sound 
vibrations 

Mandibular 
division of 
trigeminal 

Stapedius 

Pyramid on 
posterior wall of 
tympanie eavity 

Neek of stapes 

Dampens 

excessive 

sound 

vibrations 

Stapedius 
braneh of 
faeial 
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Vascular Supply of the Middle Ear 
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Vascular Supply of the Middle Ear 



See book page 471 










eiinieal Gorrelate 


VVhat is the eondition? 

Symptoms: 

• Inflammation 

• Edema 

• Diseharge in external auditory meatus 



auditory eanal narrovvs 
eanal Iumen. 


Wall of external auditory eana 


JOHNA.CRA)e^AD 




Otoseopie view 
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eiinieal Gorrelate 


Acute Otitis Externa 

Acute otitis externa is an infeetion or inflammation of the auricle and 
external auditory eanal loeated in the external ear, causing ear pain 
(otalgia). It is also referred to as “svvimmer’s ear.” Staphylococcus 
aureus and Pseudomonas aerugìnosa are the 2 major baeteria 
involved. 

Excess vvater from svvimming removes some of the ceruminous wax 
that lines the extemal auditory eanal. Because the wax helps 
maintain a healthy eanal, loss of the wax predisposes the eanal to 
baeterial infeetions. 
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eiinieal Gorrelate 


VVhat ís the eondìtìon? 

Symptoms: 

• Bulging tympanie membrane 

• Purulent fluid in the middle ear eavity 

• Pain 





level (may not be present) 


Malleus 

Bulging tympanie 
membrane (purulent 
fluid trapped behind 
membrane in 
middle ear) 


External auditory eanal 
Bulging tympanie 
membrane 

Purulent fluid 
in middle ear 


Otoseopie vìevv 


Ossieles 


Seetíon throogh middle ear 
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eiinieal Gorrelate 


Acute Otitis Media 

Acute otitis media is an inflammation of the middle ear eavity. It 
occurs more eommonly in ehildren. Streptococcus pneumoniae and 
Haemophilns inflaenzae are the 2 major baeteria involved. 

The eondition often results from auditory tube dysfunction. Because 
the auditory tube allovvs drainage from the tympanie eavity into the 
nasopharynx, any bloekage leads to a buildup of fluid in the 
tympanie eavity. When the fluid sits in the tympanie eavity, it 
predisposes the region to a baeterial infeetion, and the resulting 
inflammation leads to ear pain (otalgia) and often diminished hearing. 
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eiinieal Gorrelate 


VVhat Is the eondition? 

Symptoms: 

•Pain posterior to the ear 

•Svvel ing and redness posterior to the ear 





eiinieal Gorrelate 


Mastoídítís 

Mastoiditis is a baeterial infeetion of the mastoid air eells and occurs 
more eommonly in ehildren than in aduits. 

Although less eommon sinee the advent of antibioties, formerly 
mastoiditis often occurred as a eomplieation of acute otitis media, 
when infeetion spread from the middle ear eavity to the mastoid air 
eells. VVithin the mastoid air eells, the infeetion ean lead to 
inflammation and destruction of the mastoid bone. Because of the 
infeetion’s loeation, it may lead to partial (or total) hearing loss, 
damage to the mastoid bone, or formation of an epidural abseess, or 
it may spread to involve the brain. 

Treatment ean be difficult because medieations eannot readily 
reaeh the mastoid air eells. In some eases, a mastoideetomy may be 
performed to drain the mastoid if antibiotie therapy is unsuccessful. 

A myringotomy (ereating an opening in the middle ear eavity through 
the tympanie membrane) is performed to drain the ear in acute otitis 
media. 
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Plates 10-1 to 10-17 


10-1 Osteology of the Orbit 
10-2 Openings in the Orbit 

10-3 Eye 

10-4 Eye: Oomponents 
10-5 Eye: Oomponents 
10-6 Muscles of the Eye 
10-7 Muscles of the Eye 
10-8 Nerves of the Eye 

10-9 Ophthalmie Sensory Innervation to the Orbit 
10-10 Ophthalmie Sensory Innervation to the Orbit 
10-11 Maxillary Sensory Innervation to the Orbit 
10-12 Motor Innervation to the Orbit 
10-13 Vascular Supply to the Orbit (Ophthalmie 
Derivatives) 

10-14 Vascular Supply to the Orbit (Ophthalmie 
Derivatives) 

10-15 Vascular Supply to the Orbit {Maxillary Derivatives) 
10-16 Laerimal Apparatus 
10-17 Olinieal Oorreiate 
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Osteology of the Orbit 


Rìght orbít: frontal and slíghtly lateral víew 




10-1 
















Osteology of the Orbit 


1. Frontal bone 

2. Lesser wing of the sphenoid 

3. Greater wing of the sphenoid 

4. Zygomatie bone 

5. Maxillary bone 

6. Palatine bone 

7. Laerimal bone 

8. Ethmoid bone 

Bones ereating the orbital margin include: 

• Frontal 

• Zygomatie 

• Maxilla 


Walls of the Orbít 


Superior 

Frontal (orbital plate) 

Lesser wing of sphenoid 

Inferior 

Maxilla 


Zygomatie 

Palatine (orbital proeess) 

Medial 

Ethmoid (lamina papyraeea) 

Laerimal 


Sphenoid 

Maxilla 

Lateral 

Zygomatio 

Greater wing of sphenoid 
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Openings in the Orbit 
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Openings in the Orbit 


1. Anterior ethmoidal foramen 

2. Posterior ethmoidal foramen 

3. Supraorbital foramen 

4. Superior orbita! fissure 

5. Optie eanal (foramen) 

6. Inferior orbital fissure 

7. Infraorbital groove 


OPENINGS 

BONY BOUNDARIES 

STRUCTURES PASSING 
THROUGH 

OPENINGS 

Optie foramen 

Sphenoid (lesser wing) 

Optie n., ophthalmie a. 

Superior orbital 
fissure 

Sphenoid (greater and 
lesser wing) 

Laerimal, frontal, and nasoeiliary 
braneh of ophthalmie division 
of trigeminal n. 

Oculomotor n., troehlear n., 
abducens n., superior and 
inferior ophthalmie vv. 

Inferior orbital 
fissure 

Sphenoid (greater 
wing) and maxilla 

Infraorbital n. and vessels, 
zygomatie n. 

Supraorbital 

foramen 

Frontal 

Supraorbital n. and vessels, 
supratrochlear n. and vessels 

Infraorbital groove 
and eanal 

Maxilla 

Infraorbital n. and vessels 

Zygomatie foramen 

Zygomatie 

Branehes of zygomatie 

Nasolaerimal eanal 

Laerimal 

Nasolaerimal duct 

Anterior ethmoidal 
foramen 

Ethmoid and frontal 

Anterior ethmoidal n. and 
vessels 

Posterior ethmoidal 
foramen 

Ethmoid and frontal 

Posterior ethmoidal n. and 
vessels 
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1. Gornea 

2. Anterior ehamber 

3. Posterior ehamber 

4. Zonular fibers 

5. Iris 

6. Lens 

7. Giliary body 

8. Retina 

9. Vitreous ehamber 

10. Ghoroid 

11. Selera 

12. Optie n. 

The eye is a spherieal globe with a diameter of approximately 2.5 em 
that lies in the orbit’s anterior portion. A thin capsule ealled the faseia 
bulbi (Tenon’s capsule) surrounds the eye; it provides support and 
a!lows for movement. It is eomposed of 3 eoats—selera, uveal traet, 
and retina—and divided into an anterior and a posterior segment. 

Anterior segment; 

• Filled with aqueous humor 

• Separated into anterior and posterior ehambers by the iris 

• Gontains aqueous humor seereted by the eiliary body and drained 
through a trabeculated network eventua!ly into the superior 
ophthalmie v. 

• lntraocular pressure is measured in the anterior segment, normally 
10-20 mm Hg 

Posterior segment: 

• Filled with vitreous fluid 

• Galled the vitreous eavity 
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Eye: Components 


1. Ora serrata 

2. Gornea 

3. Iris 

4. Giliary body and eiliary m. 

5. Ghoroid 

6. Selera 

Selera 

The selera is the outermost layer, very fibrous, and vvhite along the 
periphery except for the anterior portion—the eornea, which is 
transparent. 

llveal Traet 

The uveal traet is eomposed of ehoroid layer, eiliary body, and iris. 
Ghoroid 

• Pigmented vascular layer between the selera and the retina 

• Extends posteriorly from the region of the optie n. anteriorly, where 
it is continuous with the eiliary body near the ora serrata (anterior 
margin of the retina) 

Giliary body 

• Loeated between the ehoroid and the iris 

• Ring-shaped; has a series of transparent fibers that form the 
suspensory ligament of the lens 

• VVithin it is the eiliary m., which ehanges the shape of the lens 
Iris 

• A thin diselike structure with a eentral opening—the pupil 

• Separates the aqueous humor into the anterior ehamber (anterior 
to the iris) and the posterior ehamber {between the iris and the lens) 

• Gontains the sphineter and dilator pupillae mm., which ehange the 
pupirs shape in response to light 
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Eye: Components 


Horìzontal seetion 
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Eye: Components 


1. Lens 

2. Retina 

3. Fovea eentralis in macula (lutea) 

4. Optie dise 

The lens is loeated posterior to the iris and is a transparent 

bieoneave structure responsible for focusing. It is eonneeted to the 

eiliary body by the suspensory ligaments. 

The retina is the innermost eoat of the eye and is thin and highly 

vascular. There are 3 areas loeated on the retina’s posterior portion: 

• Optie dise—area where the optie n. enters the retina is ealled the 
“blind spot.” Retina’s eentral artery enters the eye through the 
optie dise and divides into superior and inferior branehes. 

• Macula lutea—lateral to the optie dise. It is a depressed, yellow- 
appearing area that eontains the fovea eentralis in its eenter. 

• Fovea eentralis—the eenter of the macula where all of the 
photoreeeptors are eones; there are no rods. This is the area of 
the greatest visual acuity. 
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Superior víew 
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Muscles of the Eye 
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Muscles of the Eye 


Innervation and aetíon of extrínsíc eye mnseles: 
anteríor víevv 



Note: Arrovvs indieate direetion of eye 
movement prodoeed by eaeh muscle 
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Muscles of the Eye 
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Nerves of the Eye 

Superíor vìew 


Muscle attaehments and nerves and vessels entering orbít 
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Nerves of the Eye 


1. Frontal n. (CN V1) 

2. Laerimal n. (CN VI) 

3. Nasoeiliary n. (CN VI) 

4. Troehlear n. (CN IV) 

5. Optie n. (CN II) 

6. Abducens n. (CN VI) 

7. Superior division of oculomotor n. (CN III) 

8. Inferior division of oculomotor n. (CN III) 


ORBITAL 

INNERVATION 

DESGRIPTION 

Sensory 

2 major types 

Visìon (speeial somatie afferent) via optie n. 

General sensation (general somatie afferent) via ophthalmie 
(and some maxìllary) divisìons of trigeminal 

Motor 

2 major types 

Motor to extraocular mm. (general somatie efferent) via 
oculomotor, troehlear, and abducens nn. 

Autonomìcs to ìntrinsie muscles of the eye (general viseeral 
efferent) via 

Parasympatheties assoeiated with eiliary ganglion 
Sympatheties assoeiated with superior eervìeal 
ganglion 

Granial nn. 

5 eranial nn. provide innervation to orbit 

Optie—vision 

Oculomotor—extraocular motor and autonomics to intrinsie 
muscles of eye 

Troehlear—extraocular motor 

Trigeminal—general sensation 

Abducens—extraocular motor 
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Ophthalmie Sensory Innervation 

to the Orbit 


Superior víevv 
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Ophthalmie Sensory Innervation 
to the Orbit 



See book page 493 











Ophthalmie Sensory Innervation 

to the Orbit 


Superior vievv: 

levator palpebrae superíorìs, 

superior rectus and superior 



oblìque muscles partially 
cut avvay 
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Ophthalmie Sensory Innervation 
to the Orbit 
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Maxillary Sensory Innervation 

to the Orbit 
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Maxillary Sensory Innervation 
to the Orbit 


1. Zygomatieofaeial n. 

2. Zygomatieotemporal n. 

3. Maxillary n. 

4. Zygomatie n. 

5. Infraorbital n. 


NERVE 

SOURCE 

COURSE 

Zygomatie 

Maxillary 

Enters orbit via inferior orbital fissure 


division of 

VVithin orbit, it divides into zygomatieotemporal 


trigeminal 

and zygomatieofaeial branehes, which exit orbit 
along the lateral wall via 1 or 2 zygomatie 
foramina 

Infraorbital 

Maxillary 

Gonsidered continuation of maxillary division of 


division of 

trigeminal 


trigeminal 

Passes through inferior orbital fissure to enter orbit 
Passes anteriorly through infraorbital groove and 
infrorbital eanal and exits onto faee via 
infraorbital foramen 

VVithin infraorbital eanal, it gives rise to anterior 
superior alveolar and middle superior alveolar 
VVhen infraorbital n. exits onto faee, it divides into 

3 terminal branehes 

Inferior palpebral—supplies skin of lower 
eyelid and conjunctiva 

Nasal—supplies ala of the nose 

Superior labial—supplies skin of the upper lip 
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Motor Innervation to the Orbit 


2 



Parasympathetìe fìbers 
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Motor Innervation to the Orbit 
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Vascular Supply to the Orbit 
(Ophthaimie Derivatives) 


Superìor víew 
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Vascular Supply to the Orbit 
(Ophthalmie Derivatives) 


03 

■(Ò 

■g 

'o 

E 

o 

o 

0) 

■*-> 

(/> 

o 

□_ 


03 

E 

o 

03 


03 

g 

E 

03 


O. 

O 


LO 


03 

03 CD 
0) 


03 .ti 


03 

n 


o 

o 


o iz 

03 03 

o. o. 

c\i eo 


0) .±i 


03 




g 

e 


■O 

0) 

E 

E 


o 

o 


(D 

O 

03 


0 'D 
■ji e 
JO 03 

■O O. . 

03 O 03 
i_ y) = 
X 
03 

E 

— P o 
^ S 

^ 03 

.S5 0) ° 


eo 

o 

E 

o 


e 


eo 

03 

e 

03 


E 

03 


o 

e 

03 

n 

■M 

io 

o 

03 


a ^ "0 

o ^ £ 
0)0"^ 

.e o 

g> o 45 

2 ro ■íé' 

4-' 03 O. 

S .E E 
o E o 

á -2 ò 
■^0)0 
(0 .e t 

4=* T3 O. 
e e o 
LLI 03 ÍO 


LIJ 

0) 

ee 

O 

o 


LIJ 

O 

ee 

o 

o 

0) 


> 

ee 

LIJ 

H 

ee 

< 


E 

o. o 

D i2 

eo 

03 y) 

d "0 

_ e 

03 (0 

o eo 
i5 9? 
eo O 
5 

g 0 
"o ^ 

e . 
CD e 


(D 

-H- 

<D CD 
Q--C 

(D . 
Q.-C CD 
_ O 03 
(D £ — 

0 2 .ra 

■s -Q ^ 

03 ,, 0 
— O ‘t 

eo ‘.p O 
ra 0 .2 

.e ^ eo 

O o e 

=3 ^ 

eo O 
. N O) 

■O N 

CD “O 


eo 

0} 


o 

m 5 ^ 

(D .> _ 

h 


e 

0 

E 

CD 


eo 

0 


(D 

e 

E 

0 


■B 0 

0 o 

0 

e 0 
eoP 

0 O 
.Í2 -Q 


eo 

0 

0 

(/> 

0 

O 

-«-» 

0 

eo 

“O ” 


0 


eo 


^ <D 

a> > 

b 


e O 
13 O. 

O 0 

^■5 

■o g 

0 CD 

w E 

■O o 

>' N 
^ O 

Q- 0 

o. eo 

eo eo 

1=5 O 
0 > 

£ *a> 


0 

g 

E 

0 


O. 

O 


0 

E 

u 

0 


■a 

e 

0 


0 e 
_0 CD 
-C . 

O 0 

23 

O- ì:: 

a O 
eo 0 
>> CL 
n a 

■a ^ 

0 

E.g ^ 

O « eo 

8 8° 

^ o 

O) 03 

£ í= 

0 0 


o. 

o. 

o 

E 

o 


0 ^ . 
^ 0 


E 

0 


® 8 0 
^■F 

°-5 

-K- « O 

^ e 0 

o 0 ^ 

^ L) O. 
i2 W =3 

.■g 0 0 
LJJ 


0 

g 

E 

0 


O. 

O 


0 

_0 

-C 

o 

o 

-I—» 
0 

o. 

e 

(/) 


.2 _ 
'tD cd 
0 > 

E E 


eo • 
0 ^ 
^ -=5 

0 . 4:3 


O 0 

i- t 

.0 o 


0 ?- 

eo 


CL ^ 


■o 

e 

0 


O 


o 

0 

o. 

0 


« "a 

■g ^ 


0 

0 


e 

0.0 

o r 


eo 

0 

eo 

0 

0 

O 


0 


0 

O 

3 

0 

0 

0 


eo 

0 

O 


En 

0 2 

-C ^ 

!c ^ 

oo- 

e ° 

p > 

^ J> 

eo 4- 

0 O 

O 0 
e '2 
0 (/) 


0 
o ^ 
eo -C 
0 O 

■a 2 

i 5 

---s O 

n e 

o eo 

O -C 

e .ti 

<D eO 


E 

0 


0 
eo 
o 

f i 

n e 

o ^ 

TO .±i 

^ 0 eò 


0 


0 


eo ^ _ 

2 

C3) ^ O 
3 Q- O. 

2 0 E 

£ 8 B 


ea 


0 

g 

E 

0 


o 

O 


0 

!q 

o 

0 

o 

a 

(/) 


eo 
0 
-C 

o 

^ e 

o 0 

to 0 

O 0 
O. 0 

Q.g 

Q-0Ì5 

^ _ 0 


0 

e 


eo 


0 O 


000 
a> e 
-s; e 0 

? e 
(D O O 

■a 0 
n 0 0 

2 eo -C 

E ” o 


eo 


0 


0 0 
^ .> -Q 
g a)_c 
-a 

w 0 ^ 
0^0 

§ 

g) w § 

p 0 00 

:g 2 

0 J 


0 


(D 0 


0 

g 

E 

0 


o 

O 


0 

■a 

11 

0 ^ 


w 

o 

Q_ 


0 



10-13 

See book page 501 









Vascular Supply to the Orbit 
(Ophthaimie Derivatives) 


Superior vievv 
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Vascular Supply to the Orbit 
(Ophthalmie Derivatives) 



See book page 501 














Vascular Supply to the Orbit 
(Maxillary Derivatives) 


Anterior view 
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Vascular Supply to the Orbit 
(Maxillary Derivatives) 


1. Infraorbital a. 

2. Angular a. 


ARTERY 

SOURCE 

COURSE 

Maxillary 

1 of 2 terminal branehes 
of external earotid a. 

Gives rise to a series of branehes 

Only infraorbital braneh supplies orbit 

Infraorbital 

Maxillary 

VVhen infraorbital exits infraorbital 
foramen, inferior palpebral a. 
supplies lovver eyelid 

Supplies some muscles along floor of 
orbit near inferior orbital eanal 
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Laerimal Apparatus 
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Laerimal Apparatus 


1. Opening of nasolaerimal duct into inferior meatus 

2. Nasolaerimal duct 

3. Laerimal sae 

4. Laerimal canaliculi 

5. Superior laerimal papilla and punctum 

6. Orbital part of laerimal gland 

7. Palpebra! part of laerima! gland 

8. Laerimal caruncle 

9. Inferior laerimal papilla and punctum 


Deseription and Function 


Laerimal 

apparatus 

Gomposed of: 

Laerimal gland 

Laerimal canaliculi 

Laerimal sae 

Nasolaerimal duct 

Seeretes and drains all tears 

Laerimal gland 

Loeated in anterolateral part of orbit and seeretes serous 
fluid 

Divided into 2 parts by lateral tendon of levator palpebrae 
superioris 

Tear formation 

Tears eoat external surface of eye to prevent drying, aet 

and absorption 

as lubricant, and eontain baeterieidal enzymes 

With blinking, tears are earried aeross eye to eolleet near 
medial canthus and enter through laerimal puncta into 
laerimal canaliculi, which earry tears to laerimal sae and 
then inferiorly through nasolaerimal duct, which 
terminates in inferior meatus 

Eye 
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eiinieal Gorrelate 


What ís the eondítìon? 


Early 



Funduscopy: notehing of contour of physiologie 
cup in optie dise with slight foeal pallor in area 
of notehing; occurs almost invariably 
in superotemporal or inferotemporal (as shown) 
quadrants 


Minìmally advaneed 



eye 

side 


Funduscopy: inereased notehing of rim of 
cup; thinning of rim of cup (enlargement of 

cup); deepening of cup; lamina eribrosa JOMN A CRAIC^AD 
visible in deepest areas \ 



eiinieal Gorrelate 


Glaucoma 

Glaucoma is caused by damage to the optie n. often due to 
inereased intraocular pressure. 


Open-Angle Glaucoma 

The most eommon form, open-angle glaucoma is gradual and ean 
result in gradual loss of vision. The intraocular pressure elevates as a 
result of insufficient drainage vvithin the eye’s eanal system loeated in 
the angle of the anterior ehamber of the anterior segment. Various 
medieations are successful in treating this form. 


eiosed-Angle Glaucoma 

eiosed-angle glaucoma is the result of an anatomieal bloekage of the 
eanal system at the angle of the anterior ehamber of the anterior 
segment. When the iris opens the pupil very wide and bloeks the 
angle, intraocular pressure inereases quickly as a result of the 
possible abrupt bloekage. 
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Imaging 


Plates 11-1 to 11-10 

1 


11-1 

CT Image: Axial View 

11-2 

CT Image: Coronal View 

11-3 

CT Image: Sagittal View 

11-4 

CT Image: Coronal View 

11-5 

CT Image: Coronal View 

11-6 

CT Image: Coronal View 

11-7 

CT Image: Axial View 

11-8 

Lateral Radiograph of the Skull 

11-9 

Lateral Radiograph of the Skull 

11-10 

CT Image: Sagittal Seetion 


Netter’s Advaneed Head and Neek Flash Cards 
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CT Image: Axial View 



Imaging 


11-1 

















CT Image: Axial View 


1. Maxillary teeth 

2. Pharynx 

3. Mandible 

4. Styloid proeess 

5. Anterior areh of the atlas 

6. Dens of the axis 


Imaging 
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CT Image: Goronal View 



Imaging 
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CT Image: Coronal View 


1. Foramen rotundum 

2. Zygomatie areh 

3. Pterygoid eanal (vidian eanal) 

4. Medial pterygoid plate 

5. Lateral pterygoid plate 

6. Infratemporal fossa 

7. Mandible 


Imaging 
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CT Image: Sagittal View 



Imaging 
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CT Image: Sagittal View 


1. Pterygopalatine fossa 

2. Palatine eanal 

3. Maxillary sinus 

4. Foramen rotundum 


Imaging 
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CT Image: Goronal View 



11-4 


Imaging 









CT Image: Coronal View 


1. Goehlea 

2. Auditory ossieles 

3. External acoustic meatus 

4. Odontoid proeess (dens) 


Imaging 
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CT Image: Goronal View 



Imaging 


11-5 











CT Image: Coronal View 


1. Ethmoid sinuses 

2. Ostium of the maxillary sinus 

3. Dneinate proeess 

4. Middle nasa! eoneha 

5. Inferior nasal eoneha 

6. Nasal septum 

7. Maxillary sinus 


Imaging 
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CT Image: Goronal View 



Imaging 
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CT Image: Coronal View 


1. Internal acoustic meatus 

2. Semicircular eanals 

3. Odontoid proeess (dens) 


Imaging 
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CT Image: Axial View 



Imaging 
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CT Image: Axial View 


1. Maxillary sinus 

2. Nasal septum 

3. Inferior nasal eoneha 

4. Infratemporal fossa 

5. Medial pterygoid plate 

6. Lateral pterygoid plate 

7. Mandible 


Imaging 
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Lateral Radiograph of the Skull 



Imaging 
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Lateral Radiograph of the Skull 


1. Frontal sinus 

2. Greater wing of the sphenoid 

3. Sphenoid sinus 

4. Gondyle of the mandible 

5. Goronoid proeess of the mandible 

6. Palatine proeess of the maxilla 

7. Anterior areh of the atlas 

8. Dens of the axis 

9. Mastoid air eells 

10. Hypophyseal fossa (sella turcica) 


Imaging 
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Lateral Radiograph of the Skull 



Imaging 
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Lateral Radiograph of the Skull 


1. Dens 

2. Maxillary sinus 


Imaging 
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CT Image: Sagittal Seetion 



Imaging 
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CT Image: Sagittal Seetion 


1. Hypophyseal fossa 

2. Sphenoid sinus 

3. Anterior areh of the atlas 

4. Dens 

5. Epiglottis 

6. Hyoid bone 

7. Nasal bone 

8. ineisive eanal 


Imaging 
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